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SECTION 
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CERTIFICATION 


Hewlett-Packard Company certifies that this product met its published specifications 
at the time of shipment from the factory. Hewlett-Packard further certifies that its 
calibration measurements are traceable to the United States National Bureau of 
Standards, to the extent allowed by the Bureau’s calibration facility, and to the 
calibration facilities of other International Standards Organization members. 


WARRANTY 


This Hewlett-Packard instrument product is warranted against defects in material 
and workmanship fora period of one year from date of shipment. During the warranty 
period, Hewlett-Packard Company will, atits option, either repair or replace products 
which prove to be defective. 


For warranty service or repair, this product must be returned to a service facility 
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all ship- 
ping charges, duties, and taxes for products returned to HP from another country. 


HP warrants that its software and firmware designated by HP for use with an 
instrument will execute its programming instructions when properly installed on that 
instrument. HP does not warrant that the operation of the instrument, or software, or 
firmware will be uninterrupted or error free. 


LIMITATION OF WARRANTY 


The foregoing warranty shall not apply to defects resulting from improper or inade- 
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized 
modification or misuse, operation outside of the environmental specifications for the 
product, or improper site preparation or maintenance. 


NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY 
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE. 


EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE- 
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED 
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 


ASSISTANCE 


Product maintenance agreements and other customer assistance agreements are 
available for Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 
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MANUAL CHANGES 


MANUAL IDENTIFICATION 


Model Number: 86632B 
MODULATION SECTION Date Printed: Aug. 198] 
AM - FM Part Number: 86632-90022 


This supplement contains important information for correcting manual errors and for 
adapting the manual to instruments containing improvements made after printing the 
manual. 


To use this supplement, first, make all ERRATA corrections and then all appropriate 
serial number related changes indicated in the tables below. 


SERIAL PREFIX OR NUMBER | MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER | MAKE MANUAL CHANGES 


1 1 — 


1-2 
rac) 
1-4 
1-4 
1-5 
1-6 
‘het! 
1-8 
1-9 


i] 
— 
i) 


>> NEW ITEM 


NOTE: 
Manual change supplements are revised as often as necessary to keep manuals as 
current and accurate as possible. Hewlett-Packard recommends that you peri- 
odically request the latest edition of this supplement. Free copies are avail- 
able from all HP offices. When requesting copies, quote the manual identifica- 
tion information from your supplement or the model number and print date from 
the title page of the manual. 


Printed in U.S.A. EG HEWLETT 
3 PACKARD 


22 March 1986 
7 Pages Text 
10 Pages Illustrations 
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ERRATA 


>>, Page i,. Title Page: 


Delete the following information: "Operating Information Supplement 
Part No. 86632-90023. 
>> Page 1-1, Introduction: 


Delete entire paragraph 1-5. 


Page 1-2, paragraph 1-15: 
Add the following note after paragraph 1-15: 


NOTE 


If this instrument is not shipped from the 
factory as part of a complete signal generator 
system (mainframe, modulation section, and RF 
section), it may be necessary to perform the 
adjustments in Section V before all performance 
specifications will be met. 


Page l=) ablemlen. 
Under "External Modulation, Indicated AM Accuracy (at 400 and 1000 Hz 


rates)", Replace the existing text with the following: 


Indicated AM Accuracy (at 400 and 1000 Hz rates): 
+5% AM full scale, except with: 
an HP 86601A >100 MHz = +7% of full scale; or 
an HP 86603A >1300 MHz = +10% of full scale. 


Under "Remote Programming, Modulation Setting Accuracy," replace the 
existing text with the following: 


Modulation Setting Accuracy: 


AM Setting Accuracy: Same as indicated AM Accuracy for RF Output 
Level Meter Readings from +3 to 0 dB. Increasing to +/-10% of full 
scale for RF Output Level Meter Reading of -6 dB except with: 

an HP 86601A >100 MHz +12% of full scale; or 

an HP 86603A >1300 MHz +15% of full scale. 


FM Setting Accuracy: +5% of setting or 1/2% of full scale, whichever 


is greater. 


Page 174, labile. 1-2: 


Change the minimum specification for Voltmeter, True RMS to read: 
"1 mV rms to 1 Vrms." 

Page 3-1, paragraph 3-20: 
Change the end of the last sentence to read "...causes the system center 
frequency to decrease." 

Page 4-4, paragraph 4-9: 
Change step 1 to read, "Set the mainframe frequency to 100 MHz and the 
RF Section Output to +10 dBm." 

Page 4-8, paragraph 4-12: 
Change the last part of step 11 to read "...a display of 400 +50 kHz 
wide." se: 


Pace 


(a 
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ERRATA (cont’d) 


POC eI sly weave od: 
Add the following: 


| A3R5 | Selected for centering the [-LOeto 46.4 ohms s — | 
| | range of A3R6. See Paragraph | 
| | 5-24, step 6. | | | 


2 resets, Table: 57t: 
For A7A3C17, change the range of values to "0 to 8.2 pF." 
Page 5-8, paragraph 5-26: 
Change step 5 to read "Set the mainframe center frequency to 100 MHz..." 
Page 6-4, Table 6-2: 
Change A2U5, U6, U9, and U1O Part Number and Description to: 
1820-1300 CD6 74LS195A. 
Change A2U1 and U7 Part Number and Description to: 
1820-1470 ‘CDI’ ‘74LS157'. 
>> Change A3C3 to 0180-2661 CD5 CAPACITOR-FXD 1UF +-10% 50VDC TA. 
Page (62575 lable 6-2: 


A3R5: Add an asterisk (*) to indicate a factory selected component. 
Pave, 0-7, lable 6-2: 
Add an asterisk (*) to A4R23 to indicate a factory selected component. 
>> Change A4R35 to 2100-3352 CD7 RESISTOR-TRMR 1K 10% C SIDE-ADJ 1-TRN. 
Change A4R45 to 2100-3354 CD9 RESISTOR-TRMR 50K 10% C SIDE-ADJ 1-TRN. 
Change A4U1 and U2 to 1826-1227 CD8 IC OP AMP GP 8-DIP-C PKG LM301AJ. 
>> Page 6-8, Table 6-2: 
Change A5U1 to 1820-0223 CDO IC OP AMP GP TO-99 PKG CA301AT. 
A6C4: If replacement is needed, the recommended part is shown in 
CHANGE 4. 
Page 6-10, Table 6-2: 
Change the part number for A7A1T1 to 08660-60369 CDO. 
Page 6-11, Table 6-2: 
A'7A3Q2: If A7A3Q2 must be replaced, ensure that A7A3R21 is the value 
shown in CHANGE 3. 
A7A3Q6: The recommended replacement, when replacement is needed, is 
shown in CHANGE 2. 
Pagel bric, lable 6-2; 
A7A3R21: The recommended replacement, when replacement is needed, is 
shown in CHANGE 3. 
Change A8XA3-XA6 part numbers to 1251-6052 CD8. 
>»> Change A7A3U1 to 1826-1227 CD8 IC OP AMP GP 8-DIP-C PKG LM301AJ. 


2» Pagewors ;elabler6>2: 
Change A9U3 to 1826-0271 CDO IC OP AMP GP 8-DIP-P PKG SN72741P. 


Page 6-14, Table 6-3: 
Change HP Part Number 86634-20008, HOUSING,FRONT, to 86632-20014 CD 
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ERRATA (cont’d) 


Page 8-15, Service Sheet 2 (schematic): 
In Integrated Circuits table, change Part Number for A2U5, U6, U9, and 


U1O to 1820-1300, and A2U1 and U7 to 1820-1470. 
Page 8-21, Service Sheet 5 (schematic): 


Add an asterisk (*) to A3R5 to indicate a factory selected component. 


Page 8-23, Figure 8-16: 
Replace the figure with the one from this supplement. 


Page 8-25, Figure 8-19: 
Replace the Figure 8-19 with the figure from this supplement. 


Page 8-25, Service Sheet 7 (schematic): 
On the A7A2 ASSY schematic, two L4 Reference Designators are shown. 
Change the L4 connected between +5V F, and Ll, L2, Cl, and C2 to L5, 
4.7 ul. 
A7A3Q2: If A7A3Q2 must be replaced, ensure that A7A3R21 is the value 
shown in CHANGE 3. 
A7A3Q6: The recommended replacement, when replacement is needed is shown 
in CHANGE 2. 


Page’ 6-27, Figure 8-21: 
Replace Figure 8-21 with the figure from this supplement. 
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CHANGE 1 


Page 6-8, Table 6-2: 

Change A6C9 to 0180-2208 CD6 CAPACITOR-FXD 220 UF +10% 10 VDC TA. 
Page 6-9, Table 6-2: 

Change A6R5 to 0698-3159 CD5 RESISTOR 26.1K 1% .125W F TC=0+100. 
Page 8-23, Figure 8-17, Service Sheet 6 (schematic): 

Change A6C9 to 220 uF. 

Change A6R5 to 26.1k. 


CHANGE 2 


Page 6-11, Table,632: 
Change A7A3Q6 to 1854-0477 CD7, TRANSISTOR NPN 2N2222A SI TO-18 
PD=500 nn. 


Page 8-25, Service Sheet 7 (schematic): 
Change A7A3Q6 to 1854-0477. 


CHANGE 3 


Page 6-12, .Table 6-2: 
Change A7A3R21 to 0698-3444 CD1 RESISTOR 316 1% 0.125 F TC=0+100. 


Page 8-25, Service sheet 7 (schematic): 
Change A7A3R21 to 316 ohms. 


CHANGE 4 


Page 6:8. lable,6-2: 
Change A6C4 to 0180-2486 CD2 CAPACITOR-FXD 470 UF +20% 30 VDC TA. 


Page 8-23, Service Sheet 6 (schematic): 
Change A6C4 to 470 uF. 


CHANGE 5 


Page 6-11, Table 6-2: 
Change A7A3L3 to 5061-4801 CD2 Qty 1 COIL 1 UH 5% 28480 5061-4801. 


CHANGE 6 


Page: 657,5,-lable.6-2: 
Change A4R23 part number and description to: 


0689-0083 CD8 Qty 1 RESISTOR 1.96K 1% .125W. 


Page 8-19, Service Sheet 4 (schematic): 
Change the value of A4R23 to 1960 ohms. 


CHANGE 7 


Page 6-4, Table 6-2: 
Change A3 part number to 86632-60058 CD4. 


Change A3C10 as follows: 
0180-0374 CD3 CAPACITOR-FXD 10 UF +10% TA. 
Delete A3C6 and A3C9. 
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CHANGE 7 (cont’d) ( 


Page 6-5, Table 6-2: 
Change A3R32 as follows: 


0757-0442 CD9 RESISTOR 10K 1% .12W 
Change A3R33 as follows: 
0683-1055 CD5 1M 5% .25W 
Change A3R34 as follows: 
0757-0424 CD7 1.1K -1%) 7 12N 
Change A3R35 as follows: 
0757-0280 CD3 1K 1% .12wW 
Delete A3R31. 
Page 6-6, Table 6-2: 
Add A3TP1 and A3TP2 1251-0600 CDO Qty 2 CONN-CONT M. 
Add A3W1 8151-0013 CD4 Qty 1: WIRE 22 1x22. 


Page 8-21, Service Sheet 5 (conponent locations): 
Replace Figure 8-13 with new figure from this supplement. 


Page 8-21, Service Sheet 5 (schematic): 
Change A3 Remote Attenuation Assy part number to 86632-60058. 
Replace the right side of figure 8-14 with the partial schematic i this 
supplement. 
Change the Reference Designations table at the bottom of the schematic 
as follows: 
Delete A3C6, A3C9, and A3R31 and add A3TIP1, A3TP2, and A3W1. 


CHANGE 8 


Page 6-11, Table 6-2: ( 
Change A7A3CR9-11 to 0122-0162 CD5 DIODE-VVC 29PF 10% BVR=30V Q=280-MIN. 


CHANGE 9 


Page 6-5, lablei6-2: 
Change A3K2-K9 and A3K11-K14 to 0490-1423 CD2 RELAY-REED 1C 250MA 28VDC 


5VDC-COIL 3VA. 


Page 6-0 ,ulablev672. 
Change A4K1 to 0490-1423 CD2 RELAY-REED 1C 250MA 28VDC 5VDC-COIL 3VA. 


Page 6-8, Table 6-2: 
Change A5K2 to 0490-1423 CD2 RELAY-REED 1C 250MA 28VDC 5VDC-COIL 3VA. 
Page 6-10, Table 6-2: 
Change A7A2K1, K3, and K4 to 0490-1423 CD2 RELAY-REED 1C 250MA 28VDC 
5VDC-COIL 3VA. 


CHANGE 10 


Page 6-4, Table 6-2: 
Add A2C5 0160-4832 CD4 CAPACITOR-FXD .O1UF +-10% lLOOVDC CER. 


Page 8-15 Service Sheet 2 (component locations): 
Add C5 between Cl and U16. 


Page 8-15, Service Sheet 2 (schematic): 
Add C5 (.Olu) from pin 6 of U15B (Local/Remote Switch) to Ground. 
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CHANGE 11 


Page 6-11, Table 6-2: 
Change A7A3C33 to 0160-5930 (CD5) CAPACITOR-FXD .47UF +-2% 1lOOVDC POLYP. 


NOTE 
When replacing A7A3C33 with HP part number 


0160-5930, apply flex tubing .032ID (0890-0212) 
to capacitor leads to protect against shorting. 
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Figure 8-16. AG FM Attenuator Component Locations (Errata) 
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CAUTION 
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to A7A2 See Schematic Note 3. 
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Figure 8-19. A7A3 20 MHz VCO Assembly Component Locations (Errata) 
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Figure 8-21. A9 Deviation Detector Assembly Component Locations (Errata) 
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Figure 8-14. A3 Remote Attenuation Assembly Schematic Diagram (P/O Change 7) 
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OPERATING AND SERVICE MANUAL 


HP 86632B 
MODULATION SECTION AM-FM 


SERIAL NUMBERS 


This Manual applies directly to instruments with 
serial numbers prefixed 1818A. 

With the changes described in Section VII, this 
manual also applies to instruments with serial 
numbers prefixed 1429A, 1533A, 1545A, 1634A, 
1707A, 1718A, and 1734A. 


For additional important information about serial 
numbers, see INSTRUMENTS COVERED BY 
MANUAL in Section I. 
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Safety Considerations 


SAFETY CONSIDERATIONS 


GENERAL 


This product and related documentation must be 
reviewed for familiarization with safety markings 
and instructions before operation. This product has 
been manufactured and tested in accordance with 
HP Standards. 


SAFETY SYMBOLS 


Instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for 
the user to refer to the instruc- 
tion manual in order to protect 
against damage. (See Table of 
Contents.) 


Indicates hazardous voltages. 


Indicates earth terminal (some- 
times used in manual to indicate 
circuit common connected to 
grounded chassis). 


The WARNING sign denotes a 
hazard. It calls attention to a 
procedure,. practice, or the like, 
which, if not correctly performed 
or adhered to, could result in 
personal injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 


i Ik ~N [> 


The CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like, which, if not correctly 
performed or adhered to, could 
result in damage to or destruc- 
tion of part or all of the product. 
Do not proceed beyond a CAU- 
TION sign until the indicated 
conditions are fully understood 
and met. 


CAUTION 


SAFETY EARTH GROUND 


This plug-in section is used in a Safety Class I 
product (provided with a protective earthing termi- 
nal). An uninterruptible safety earth ground must 
be provided from the main power source to the 
product input wiring terminals, power cord, or 
supplied power cord set. Whenever it is likely that 
the protection has been impaired, the product 
must be made inoperative and be secured against 
any unintended operation. 


BEFORE APPLYING POWER 


Verify that the mainframe is configured to match 
the available main power source per the input 
power configuration instructions provided in the 
mainframe manual. 


Any servicing, adjustment, maintenance, 
or repair of this product must be per- 
formed only by qualified personnel. 


SERVICING 


Adjustments described in this manual 
may be performed with power supplied 
to the product while protective covers 
are removed. Energy available at many 
points may, if contacted, result in per- 
sonal injury. 


Capacitors inside this product may still 
be charged even when disconnected from 
its power source. 
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6632B MODULATION SECTION 
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Figure 1-1. HP Model 86632B Modulation Section 
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General Information 


SECTION I 
GENERAL INFORMATION 


1-1. INTRODUCTION 


1-2. This manual contains all information required 
to install, operate, test, adjust, and service the HP 
Model 86632B Modulation Section plug-in. 


1-3. The various sections of this manual provide 
information as follows: 


a. SECTION I, GENERAL INFORMATION, 
such as description, specifications, accessories, and 
recommended test equipment. 


b. SECTION II, INSTALLATION, provides 
information relative to incoming inspection, prep- 
aration for use, mounting, packing and shipping. 


c. SECTION III, OPERATION, provides 
information relative to operating the instrument. 


d. SECTION IV, PERFORMANCE TESTS, 
provides information required to ascertain that the 
instrument is performing in accordance with 
published specifications. 


e. SECTION V, ADJUSTMENTS, provides 
information required to properly adjust and align 
the instrument after repairs. 


f. SECTION VI, REPLACEABLE PARTS, 
provides ordering information for all parts and 
assemblies. 


g. SECTION VII, MANUAL CHANGES, 
contains backdating information to make docu- 
mentation in this manual applicable to all earlier 
versions of this instrument. 


h. SECTION VIII, SERVICE, includes infor- 
mation required to service the instrument. 


1-4, Figure 1-1 shows the Modulation Section. 


1-5. Packaged with this manual is an Operating 
Information Supplement. This is simply a copy of 
the first three sections of this manual. This supple- 
ment should stay with the instrument for use by 
the operator. Additional copies may be ordered 
separately through your nearest Hewlett-Packard 
office. The part number is listed on the title page 
of this manual. 


1-6. On the title page of this manual, below the 
manual part number, is a ‘“‘Microfiche”’ part num- 
ber. This number may be used to order 4 x 6-inch 
microfilm transparencies of the manual. The micro- 
fiche package also includes the latest Manual 
Changes supplement as well as all pertinent Ser- 
vice Notes. 


1-7. SPECIFICATIONS 


1-8. Instrument specifications are listed in Table 
1-1. These specifications are the performance stan- 
dards, or limits against which the instrument may 
be tested. 


1-9. INSTRUMENTS COVERED BY MANUAL 


1-10. This instrument has a two-part serial num- 
ber. The first four digits and the letter comprise 
the serial number prefix. The last five digits form 
the sequential suffix that is unique to each instru- 
ment. The contents of this manual apply directly 
to instruments having the same serial number 
prefix as listed under SERIAL NUMBERS on the 
title page. 


1-11. For information concerning a serial number 
prefix not listed on the title page or in the Manual 
Changes supplement, contact your nearest Hewlett- 
Packard office. 


1-12. MANUAL CHANGE SUPPLEMENT 


1-18. An instrument manufactured after the 
printing of this manual may have a serial prefix 
that is not listed on the title page. This unlisted 
serial prefix indicates that the instrument is differ- 
ent from those documented in this manual. The 
manual for this instrument is supplied with a 
yellow Manual Changes supplement that contains 
‘change information’’ that documents the dif- 
ferences. 


1-14. In addition to change information, the 
supplement may contain information for cor- 
recting errors in the manual. To keep this manual 
as current and accurate as possible, Hewlett- 
Packard recommends that you periodically request 
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MANUAL CHANGE SUPPLEMENT (Cont’d) 

the latest Manual Changes supplement. The supple- 
ment for this manual is keyed to this manual’s 
print date and part number, both of which appear 
on the title page. Complimentary copies of the 
supplement are available from Hewlett-Packard. 


1-15. DESCRIPTION 


1-16. The HP Model 86632B Modulation Section 
is one of several plug-in units available for use in a 
Model 8660-Series Synthesized Signal Generator 
System. This model features both amplitude and 
frequency modulation. 


1-17. An internal oscillator provides modulation 
drive rates of 400 and 1000 Hz. The oscillator out- 
put is available at the front panel jack for test pur- 
poses or for a synchronizing trigger for an oscillo- 
scope. External modulation signal sources are con- 
nected to the front panel jack and may be either 
ac coupled or de coupled. 


1-18. Amplitude modulation depth is continuously 
adjustable from 0 to 100% except as limited by the 
RF Section and the selected center frequency. Fre- 
quency modulation peak deviation is adjustable 
from de to 1 MHz (2 MHz at center frequencies 
21300 MHz) in three ranges. FM deviation is 
limited by the RF Section and center frequencies 
<10 MHz. 


1-19. Amplitude modulation rates are limited by 
the RF Section, system center frequency, and the 
mode of operation (external ac). FM rates may be 
used up to 1 MHz except as limited by the RF Sec- 
tion, system center frequencies <10 MHz and ac 
coupling of an external source. 


1-20. Programmed inputs (remote mode) may be 
used to control all the functions of the Modulation 
Section. Programmed data is routed through the 
Mainframe to the Modulation Section storage regis- 
ters. The decoded data selects mode, source, and 
modulation level. The FM/CF CAL function may 
also be programmed. 


1-21. COMPATIBILITY 


1-22. With the exception of certain unmodified 
mainframes, the Model 86632B is compatible with 
all instruments which make up the Synthesized 
Signal Generator System. If the Modulation Sec- 
tion is installed in an unmodified mainframe, the 
modulation level meter reading will be incorrect in 
the FM mode at center frequencies >1300 MHz. 
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Refer to the paragraph entitled Modifications in 
Section II. 


1-23. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 


1-24. Mainframes 


1-25. The HP Model 8660-Series mainframe pro- 
vides the power, control logic, and RF signal inputs 
needed to operate the Modulation Section, RF 
Section, and Frequency Extension Module plug- 
ins. The mainframe also serves to interconnect the 
plug-ins. 


1-26. RF Sections and Frequency Extension 
Modules 


1-27. The Model 86600-series RF Section and the 
11661-series Frequency Extension Module mix the 
RF inputs from the mainframe and Modulation 
Section to produce the system center frequency. 
Systems with maximum center frequency less than 
or equal to 160 MHz do not use a Frequency 
Extension Module. 


1-28. EQUIPMENT AVAILABLE 


1-29. Accessories 


1-30. Extender cards for use in servicing the 8660 
system are contained in the Rack Mount Kit (HP 
part number 08660-60070) which is supplied with 
the mainframe. A complete listing of the contents 
is found in Section I of the mainframe manual. 


1-31. Service Kit 


1-32. The HP 11672A Service Kit contains inter- 
connecting cables, RF cables, various coaxial 
adapters,,and an adjustment tool, all of which are 
useful in servicing the mainframe and plug-in units. 
Refer to HP 11672A Operating Note or the 8660- 
series mainframe manual for a listing and details 
of the contents. 


1-33. SAFETY CONSIDERATIONS 


1-34. The Modulation Section has been manufac- 
tured and tested in accordance with HP standards. 


1-35. Documentation for the Modulation Section 
and other sections of the Synthesized Signal Gen- 
erator System should be received before operating 
or servicing. Anyone who operates or services the 
system should be familiar with safety markings and 
instructions. Refer to the Safety Considerations 
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Table 1-1. Specifications 


SPECIFICATIONS 


Functions: Internal and external AM or FM. Both 
modes are fully programmable. 


Meter: 0—100% AM. FM peak deviation 0—10, 100, 
and 1000 kHz for center frequencies <1300 MHz; 
0—20, 200, and 2000 kHz for center frequencies 
21300 MHz. 


Reduce Deviation Indicator: Lights when peak devia- 
tion exceeds approximately 110% of full scale. 


FM-CF CAL: In the FM mode, pressing the front 
panel CF CAL button initiates a 5-second inter- 
nal calibration cycle to correct any VCO drift. 
This feature is also programmable. 


Internal Modulation 
Internal Rates: 400 Hz and 1 kHz +5%. 


AM: Continuously adjustable from 0 to 100% or 
maximum specified for RF Section installed. 


FM: 
Deviation: Adjustable from 0 to 1 MHz peak 
(2 MHz at center frequencies = 1300 MHz) 
maximum specified for RF Section installed. 
Not to exceed 1/10 of carrier frequency. 


Distortion: Maintains minimum AM/FM distor- 
tion specified for RF Section used. 


Modulating Signal Output: Selected internal 
modulation signal provided at front panel 
BNC connector at level of 200 mVrms min- 
imum into 10 kilohm resistive load. 


External Modulation 


Input Level Required: 
AC Mode: External modulating signal must be 
between 1 and 2 Vrms to provide proper 
leveling amplifier performance. 


DC Mode: External modulating signal must be 
approximately 1.8 Vrms (2.0 Vrms maximum) 
to maintain full vernier range and calibrated 
remote programming of modulation level. 


Input Impedance: 600 ohms. 


1 


AM: 
Rate: DC to maximum specified for RF Section. 
20 Hz minimum in AC mode. 


Depth: 0 to maximum specified for RF Section. 


Distortion: External modulating signal distortion 
must be less than 0.3% to meet RF Section 
specifications. 


1 
Indicated AM Accuracy (at 400 and 1000 Hz rates): 
+ 5% of full scale (£10% of full scale at 
center frequencies 21300 MHz). 


FM: 

Rate: DC to 1 MHz in DC mode, or 20 Hz to 1 MHz 
in AC mode. Not to exceed 1/10 of carrier fre- 
quency. Maximum usable modulation rate de- 
pends on specifications for RF Section installed. 


Deviation: 0 to 1 MHz peak for center frequencies 
below 1300 MHz: 0 to 2 MHz for center frequen- 
cies 21300 MHz. Maximum usable deviation de- 
pends on specifications for RF Section installed. 
Cannot exceed 1/10 of carrier frequency. 


Distortion: External modulation signal distortion 
must be less than 0.3% to meet RF Section 
specifications, 


Indicated FM Accuracy: +5% of full scale up to 
20 kHz rates. 


Remote Programming 


Modulation Setting Resolution: 1% depth for AM; 1/50 
of range selected for FM. 


Modulation Setting Accuracy: +5% of setting or 1/2% 
of full scale, whichever is greater. 


General 


Size: Plug-in to fit all 8660 mainframes. 


Weight: Net, 2.6 kg (6 lb). 


With 86601A, 5% <100 MHz; + 7% 2100 MHz. 
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SAFETY CONSIDERATIONS (Cont'd) 1-37. RECOMMENDED TEST EQUIPMENT 
page found at the beginning of the manuals for a 
summary of safety information. 1-38. Table 1-2 lists the equipment and acces- 


sories recommended for use in testing, adjusting, 
1-36. Safety information pertinent to the task at and servicing the Modulation Section. If any of the 


hand (installation, operation, performance testing, recommended test equipment is unavailable, in- 
adjustments or service) is found throughout this struments with equivalent specifications may be 
manual. used. 


Table 1-2. Recommended Test Equipment 


Minimum Specifications Suggested Model } Uset 


HP 140T with HP 8555A PS 
and HP 8552B plug-ins 


Measurement Accuracy +2.0 dB from 10 MHz 
to 2600 MHz. Resolution bandwidth 0.3 to 
100 kHz. 


Analyzer, Modulation 10 kHz —100 kHz FM measurement capability HP 8901A 
Attenuator 3 dB pad HP 84914, Option 003 


| Cable, Extender Part of HP 11672A Service Kit HP 11672-60002 
Counter, Frequency Range 200 Hz to 30 MHz HP 5340A 
Oscillator, Test 10 Hz to 1 MHz; 1.0 to 2.0 Vrms into 600 ohms HP 651B 


Analyzer, Spectrum 


DC to 1 MHz, delayed sweep, time base 50 ns to 1s HP 180C with HP 1801A 


Oscilloscope 
and HP 1821A plug-ins 


HP 10004A 


Oscilloscope Divider 10:1 divider 
Probe, 10:1 10 Megohm 
10 pF 


Accuracy: +0.2% HP 34740A with 
Range: 0.00 to +30 Vdc HP 34702A plug-in 


Voltmeter, Digital 


HP 3403C 


+0.1 dB from 100 Hz to 1 MHz 
1 mVrms to Vrms 


Voltmeter, True 
RMS 


* A = Adjustment, P = Performance, S = Service 
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SECTION II 
INSTALLATION 


2-1. INTRODUCTION 


2-2. This section provides information relative to 
initial inspection, preparation for use, and storage 
and shipment of the Model 86632B Modulation 
Section plug-in. Initial inspection provides instruc- 
tions to be followed when an instrument is re- 
ceived in a damaged condition. Preparation For 
Use gives all necessary interconnection and installa- 
tion instruction. Storage and Shipment provides 
instructions and environmental limitations per- 
taining to instrument storage; also provided are 
packing and packaging instructions which should 
be followed in preparing the instrument for ship- 
ment. 


2-3. INITIAL INSPECTION 


2-4. This instrument met all of its performance 
specifications when packaged for shipment. If the 
shipping container or cushioning material is 
damaged it should be kept until the contents of the 
shipment have been checked for completeness and 
the instrument has been checked mechanically and 
electrically. The contents of the shipment should 
be as shown in Figure 1-1. Procedures for checking 
electrical performance are given in Section IV. If 
the contents are incomplete, if there is mechanical 
damage or defect, or if the instrument does not 
pass the electrical performance test, notify the 
nearest Hewlett-Packard office. If the shipping 
container is damaged or the cushioning material 
shows signs of stress, notify the carrier as well as 
the Hewlett-Packard office. Keep the shipping 
material for the carrier’s inspection. 


2-5. PREPARATION FOR USE 
2-6. Meter Zeroing 


2-7. With the power off, the Modulation Section 
meter indicator needle should be positioned on 
zero. If the needle is not on zero, turn the zero set 
screw adjustment counterclockwise to bring the 
needle below zero. Slowly rotate the zero set 
clockwise until the indicator is on zero. Rotate 
the zero set about 30 degrees counterclockwise. 


2-8. Power Requirements 


2-9. The power required for operation of the 
Modulation Section is furnished by the mainframe. 


Power consumption of the Modulation Section is 
approximately 5 volt-amperes. 


2-10. Operating Environment 


2-11. Temperature. Cooling is provided to the 
Modulation Section by a fan in the mainframe. 
This assures the ambient temperature of the 
instrument stays within reasonable limits when the 
instrument is operated at temperatures between 
0 and 55 G.(82ito, 131° F). 


2-12. Humidity. The instrument may be operated 
in environments with humidity up to 95%. How- 
ever, the instrument should also be protected from 
temperature extremes which may cause condensa- 
tion within the instrument. 


2-13. Altitude. The instrument may be operated 
at altitudes up to 4500 m (15 000 feet). 


WARNING 


The multiple pin connector at the rear of 
the plug-in cavity in the mainframe will 
be exposed when the Modulation Sec- 
tion is removed. Avoid contact with 
these exposed pins even with the line 
(mains) voltage off and the power cord 
disconnected. Power supply voltages 
may still remain which, if contacted, 
may result in personal injury. 


2-14. Interconnections 


2-15. With the 8660 line power turned off, insert 
the Modulation Section into the left plug-in cavity 
in the mainframe and push it about half way in. 
The latch, at the lower right corner of the front 
panel, should be rotated to the left until it pro- 
trudes perpendicular to the front panel. Push the 
plug-in all the way in and rotate the latch to the 
right until it snaps into place. Refer to Figure 2-1. 


2-16. Modifications 


2-17. The frequency doubler function modifica- 
tion must be installed to ensure correct frequency 
modulation level readings at all center frequencies. 
Model 8660A and 8660B mainframes with serial 
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Modifications (Cont'd) 

prefix 1503A and below must have a field update 
kit installed. For mainframe configurations other 
than Option 005 (BCD programming format), 
order kit number 08660-60306. For Option 005 
mainframes (HP-IB format), order kit number 
08660-60308. 


2-18. STORAGE AND SHIPMENT 
2-19. Environment 


2-20. The storage and shipping environment of the 
Model 86632B should not exceed the following 
limits: 

Temperature: —40°C to +75°C 

Humidity: Up to 95% 

Altitude: Up to 7600 m (25 000 feet). 
The instrument should also be protected from 
temperature extremes which may cause condensa- 
tion within the instrument. 


2-21. Packaging 


2-22. Original Packaging. Containers and materials 
identical to those used in factory packaging are 
available through Hewlett-Packard offices. If the 
instrument is being returned to Hewlett-Packard 
for servicing, attach a tag indicating the type of 
service required, return address, model number, 
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and full serial number. Also, mark the container 
FRAGILE to assure careful handling. In any corre- 
spondence, refer to the instrument by model 
number and full serial number. 


2-23. Other Packaging. The following general 
instructions should be used for re-packaging with 
commercially available materials: 


a. Wrap the instrument in heavy paper for 
plastic. If shipping to a Hewlett-Packard office or 
service center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number. 


b. Use a strong shipping container. A double- 
wall carton made of 250-pound test material is 
adequate. 


c. Use enough shock-absorbing material (3- 
to 4-inch layer) around all sides of the instrument 
to provide firm cushion and prevent movement 
inside the container. 


d. Seal the shipping container securely. 


e. Mark the shipping container FRAGILE to 
assure careful handling. 


Figure 2-1. Model 86632B Being Installed in Mainframe 
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SECTION Ill 
OPERATION 


3-1. INTRODUCTION 


3-2. This section provides operating instructions 
for the Hewlett-Packard Model 86632B Modula- 
tion Section. 


3-3. The Modulation Section is designed to select 
AM, FM, or CW output from the RF Section. 


3-4. PANEL FEATURES 


3-5. Front and rear panel controls, indicators, and 
connectors of the Modulation Section are shown in 
Figure 3-1. 


3-6. OPERATOR’S CHECK 


3-7. An operator’s check which gives reasonable 
assurance that the instrument is capable of normal 
performance is shown in Figure 3-2. 


3-8. OPERATING INSTRUCTIONS 
3-9. Local and Remote Modes 


3-10. The Modulation Section may be operated by 
front panel controls in the local mode or externally 
programmed in the remote mode. 


3-11. Local (Front Panel) Operation. Figure 3-4 
provides local mode operating instructions for the 
Modulation Section. 


3-12. Remote (Programmed) Operation. Applica- 
tion Note 164-1, ‘Programming the 8660A/B 
Synthesized Signal Generator’’ provides most of 
the information needed for remote operation using 
the BCD interface. AN-164-2 ‘Calculator Control 
of the 8660A/B/C Synthesized Signal Generator”’ 
provides programming information for the 
Hewlett-Packard Interface Bus (HP-IB). Informa- 
tion pertaining to remote operation is also included 
in abridged form in Section III of the Mainframe 
manuals. 


3-13. Additional operating information is found in 
the appropriate manual. For example, in this 
manual BCD and HP-IB programming codes for the 
Model 86632B are found in Tables 3-1 and 3-2. 
Table 3-3 contains examples of programmed modu- 


lation level and the actual modulation level at 
center frequencies above and below 1300 MHz. 


3-14. Ensuring Calibrated Modulation Level 


3-15. The information in the following paragraphs 
may be used to ensure calibrated modulation level 
readings under different operating modes and 
conditions. 


3-16. Source Control Settings and External Inputs. 
The Modulation Section meter indicates the cor- 
rect modulation level if the SOURCE selected is 
INTERNAL, or if the input to the front panel jack 
is 1 to 2 Vrms in the EXTERNAL AC mode, or if 
the input is 1.80 + 0.02 Vrms in EXTERNAL DC 
mode. 


3-17. FM DC Inputs. Due to internal signal inver- 
sion, the modulation meter circuit in the Modula- 
tion Section actually responds to the negative 
peaks of the input modulating signal. Therefore, 
for dc inputs, it is necessary to set the modulation 
level with a negative dc level. The value of this 
input should be 2.54 + 0.03 Vdc (1.414 times 
1.8 Vrms) which is the equivalent of the peak 
value of the specified input. Next, the MODULA- 
TION LEVEL control should be used to set the de- 
sired deviation. The polarity of the dc input may 
then be reversed and although the meter will indi- 
cate zero, the center frequency will be shifted in 
the opposite direction. After making this setup, 
programmed inputs are calibrated for dc modula- 
tion inputs. 


3-18. Meter Driver Frequency Response. The 
modulation meter circuit responds properly to a dc 
input (negative) and to rates above 50 Hz. Between 
these limits the meter detector circuit will produce 
a low reading. To use the meter circuit properly, 
set the deviation desired at either dc or at rates 
above 50 Hz (to 100 Hz) and ignore the meter 
reading at the low rates. 


3-19. Deviation Direction 


38-20. In the FM mode, a positive going modula- 
tion signal causes the system center frequency to 
be increasing. 
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Table 3-1. BCD Programming 


Data Command 
Description Function 


INT 1kHz} Modulation Type: 
400 Hz | Source 


EXT DC 


Modulation Type: 
Mode 


0100 


te 


Modulation Level: 
AM% or number 
of increments of 
1/50 FM full scale 
deviation (see 
Table 3-3). 


Programming modulation level and modulation type requires 
two words each. Each word consists of two BCD digits. The 
first word is formed by taking one BCD digit from each 
column of the upper part of each section of the table. The 
second word (specified in the last line of each section of the 
table) consists of a transfer command and function address. 


. FM-CAL is programmed by inputting the two BCD digits 


(transfer command and function address) as shown. 


. Example. To program the internal 1 kHz source in the FM 


3-2 


X1 range, 76 kHz peak deviation and FM-CAL, the following 
words are input: 


0001 0010 INT 1kHz; FM X1 

1111 0100 TRANSFER COMMAND; SOURCE/MODE 
ADDRESS 

1000 0011 76 kHz peak deviation (38%) 

1111 0101 TRANSFER COMMAND; MODULATION 
LEVEL ADDRESS 

1111 0110 TRANSFER COMMAND; FM-CAL ADDRESS 


Model 86632B 


Table 3-2. HP-IB Programming 


| Command | pata | Command 
Program| Description Function 


Modulation 


Type: 


Source 


Modulation 


Type: 
Mode 


Modulation 
Level: 

AM% or num- 
ber of incre- 
ments of 1/50 


FM full scale 
deviation 
(see Table 3-3) 


. Programming modulation level and modulation type requires 
a three character command for each. This command is formed 
by taking one character from each of the first three columns 
in each section of the above table. 


. FM-CAL is programmed by a one character command. 
. Example. To program the internal 1 kHz source in the FM 


X1 range, 76 kHz peak deviation and FM-CAL, the following 
command is sent: 83%12$ &. 


3-21. OPERATOR’S MAINTENANCE 
(LAMP REPLACEMENT) 


3-22. The only operator’s mainteriance is the 
REDUCE DEVIATION lamp replacement. To re- 
place this bulb, proceed as follows: 


a. Unscrew the orange lens covering the 
REDUCE DEVIATION lamp. 


b. Remove the lamp and replace it with a 
new HP Part No. 2140-0092. 


c. Replace the orange lens. 
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Table 3-3. AM Depth and Frequency Deviations for Remote Programmed Modulation Levels 


programmed | am = | FMxto | Fmt | 
Level Depth 
vig ty <1300 MHz | >1300 MHz |<1300 MHz | >1300 MHz | <1300 MHz |>1300 MHz 


104 kHz 
106 kHz 
108 kHz 


* 


* Overrange, reduce deviation warning light is on. 


104 kHz 
106 kHz 
108 kHz 
110 kHz 
112 kHz 


196 kHz 
198 kHz 
200 kHz 


10.4 kHz 
10.6 kHz 
10.8 kHz 


* 


Operation 


10.4 kHz 
10.6 kHz 
10.8 kHz 
11.0 kHz 
11.2 kHz 


19.6 kHz 
19.8 kHz 
20.0 kHz 
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FRONT VIEW 


86632B MODULATION SECTION 


AM. FM 


con 


4G 
oobi. 
20, Serer 
yx ae 0 
i 40 


SOURCE ; 
, INTERNAL 


1000 


CF CAL 


MODULATION 
LEVEL 


oy The modulation level meter indicates AM depth in 
percent, and FM peak deviation in kHz (when 
multiplied by the FM MODE range). 


&> 0—200 scale indicator. 


@ The zero set screw is used to zero the modulation 
level meter needle with no power applied to the 
signal generator system. 


& The SOURCE control selects an INTERNAL 400 
or 1000 Hz sine wave oscillator or AC or DC 
coupling of an EXTERNAL signal connected to 
the front panel jack. 


@ REDUCE DEVIATION lamp indicates when devia- 
tion is 110% of full scale. 


& The INPUT/OUTPUT connector provides 
400/1000 Hz output when the SOURCE control is 
set INTERNAL, and provides modulating signal 
input connection in EXTERNAL. 
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REAR VIEW 


SER 1417A00053 


HEWLETT-PACKARD 
MAST USA 


iy PYTTTT CL @ 


a. rece © 


@ The MODULATION LEVEL control sets AM 


depth or FM deviation in local mode. 
@ FM CF CAL switch operates only in the FM 
MODE. It activates a 5 second calibration cycle 
that resets the VCO frequency to 20 MHz and the 
RF Section output frequency to the center fre- 
quency indicated by the Model 8660 Mainframe. 
FM modulation is discontinued during the calibra- 
tion cycle. 


The MODE switch selects the OFF (CW), AM 
(amplitude modulation), or FM (frequency modu- 
lation) output from the RF Section. 


0—100 scale indicator. 


Serial Number Plate: the first four digits and letter 
of a serial number comprise the prefix; the last five 
digits form the sequential suffix that is unique to 
each instrument. 


The plug-in connector to the Mainframe provides 
power inputs and interconnects control signals to 
the other plug-in units. 


Figure 3-1. Front and Rear Panel Controls, Connectors, and Indicators 
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OPERATOR'S CHECK 


HP 140T/8552B/8555A 
SPECTRUM ANALYZER 


SYSTEM UNDER TEST 


RF INPUT 


WARNING 


BEFORE CONNECTING THIS SYSTEM TO LINE (MAINS) VOLTAGE, 
the safety and installation instructions found in Sections II and III of the 
mainframe manual should be followed. 


NOTE 


If the Modulation Section is installed in older model 8660A or 8660B 
mainframes, the modulation level meter reading will be incorrect at cen- 
ter frequencies 21300 MHz. Refer to the paragraph entitled Modifications 
in Section II. 


Connect equipment as shown above. 
Set the Spectrum Analyzer controls as follows: 


Center hrequency .ba. «~ « «2. . ~~ -«, JOO MHZ 
Resolution Bandwidth we. 9... . @ . . .0.3. KHz 
Frequency Span per Division. . . . . . . . 2kHz 
Input, Attenuationgeeeae eis oe. 2) oe eee OO UB. 
Sweep Time per Divisions)..." stl 4 ee ee OU MS 
Reference Level Wem o0' > ge). 1 2) eee. FPO dBm 
Vertical Sensitivity per Division. . . . . . . 10dB 


Set CENTER FREQUENCY on mainframe to 100 MHz. 


Set the RF Section output level to 0 dBm. 


Set Modulation Section SOURCE switch to INTERNAL 1000 and MODE switch to OFF (CW). 


Verify the presence of the 100 MHz CW signal. 


Change the Modulation Section MODE control to AM and adjust the MODULATION LEVEL control for 
an indication of 50% on the meter. Verify that the first sidebands are 12 dB down from the carrier. 


Change the Spectrum Analyzer controls as follows: 


Resolution Bandwidth < ... . . . +» « » » JOO KHz 
Frequency Span Per Division. . . . . . . . 0.1 MHz 
BVeLOECNICG UOVEl eigen "sia. to oe ase ee LOB 
Vertical Sensitivity per Division. . . . . . . 10dB 


Figure 3-2. Operator's Check (1 of 2) 
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OPERATOR’S CHECK 


Change the Modulation Section MODE switch to FM X10, SOURCE switch to INTERNAL 400, and 
adjust the MODULATION LEVEL control to 200 kHz peak deviation (meter reading of 20). 


Verify that the display is similar to Figure 3-3. 


Change the Modulation MODE switch to FMx1 and set the MODULATION LEVEL control for a meter 
reading of 100 (100 kHz peak deviation). 


Change the Spectrum Analyzer controls as follows: 
Resolution Bandwidth . 
Frequency Span per Division . 

Verify that the display is similar to Figure 3-3. 

Change the Modulation Section MODE switch to FM X0.1. 


Change the Spectrum Analyzer controls as follows: 


Resolution Bandwidth . 
Scan width per division . 


Verify that the display is similar to Figure 3-3. 


Figure 3-2. Operator's Check (2 of 2) 


Figure 3-3. Frequency Modulation Spectrum (Vertical Sensitivity 10 dB/Division) 
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Model 86632B Operation 


FRONT PANEL OPERATING INSTRUCTIONS 


FRONT VIEW 


AM ~FM 


86632B MODULATION SECTION 
Cy] 8 ae 


SOURCE : 
EXTERNAL i INTERNAL 


= REDUCE (im 
CF CAL 


MODULATION INPUT- 6000 
LEVEL OUTPUT 


With mainframe LINE switch turned off, check position of needle on meter @. If off zero, adjust 


screw & until meter indication is on zero. (Refer to Meter Zeroing in Section II.) 


WARNING 


BEFORE CONNECTING THIS SYSTEM TO THE LINE (MAINS) VOLT- 
AGE, the safety and installation instructions found in Sections II and III 
of the mainframe manual should be followed. 


NOTE 


If the Modulation Section is installed in older model 8660A or 8660B main- 
frames, the modulation level meter reading will be incorrect at center fre- 
quencies = 1300 MHz. Refer to the paragraph entitled Modifications in 
Section II. 


Turn on instrument. 


Set modulation SOURCE switch @ to either INTERNAL (black) or EXTERNAL (green) positions, as 
desired. 


Figure 3-4. Front Panel Operating Instructions (1 of 2) 
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FRONT PANEL OPERATING INSTRUCTIONS 


For INTERNAL positions, set to either 400 or 1000 Hz. In these positions, a modulation signal 
(200 mVrms minimum into 10k{2 load) for oscilloscope synchronization is provided at the OUT- 


PUT port & . 


For EXTERNAL POSITIONS, the INPUT port @ requires an external modulation signal. 


Set SOURCE switch 4 | to AC for modulating signals between 20 Hz and up to 1 MHz 
depending on the RF Section. The input signal should be 1.5 + 0.5 Vrms. 


Set SOURCE switch 4) to DC for a modulating signal between DC and up to 1 MHz. 
Set the input signal to 1.8 + 0.1 Vrms (1.80 + 0.02 Vrms in the remote mode). 


Set MODE switch 9) to AM, FM X0.1, FM X1, or FM X10. In AM the meter indicates percentage AM- 
depth. In FM the meter indicates peak frequency deviation in kHz when multiplied by the indicated range 
factor on the MODE switch © knob. Lights ® and 10) indicate the correct range to use. 


Adjust percentage AM depth and FM peak deviation with the MODULATION LEVEL control @ . 


In FM Mode, the FM CF CAL button & is pressed to lock the internal VCO to the mainframe reference 
oscillator. The calibration cycle takes about 5 seconds. 


Figure 3-4. Front Panel Operating Instructions (2 of 2) 
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Performance Tests 


SECTION IV 
PERFORMANCE TESTS 


4-1. INTRODUCTION 


4-2. The procedures in this section are used to 
verify that the electrical performance of the Model 
86632B Modulation Section meets the specifica- 
tions listed in Table 1-1. All tests can be performed 
without access to the interior of the instrument. A 
simple operational test is included in Section III 
under Operator’s Checks. 


4-3. EQUIPMENT REQUIRED 


4-4, Equipment required for the performance tests 
is listed in Table 1-2, Recommended Test Equip- 


ment. Equipment that satisfies the critical specifi- 
cations given in the table may be substituted for 
the equipment recommended. 


4-5. TEST RECORD 


4-6. Results of the performance tests may be 
tabulated on the Test Record at the end of the 
procedures. The Test Record lists all of the tested 
specifications and their acceptable limits. Test 
results recorded at incoming inspection may be 
used for comparison in periodic maintenance, 
troubleshooting, and after repairs or adjustment 
have been made. 


PERFORMANCE TESTS 


4-7. INTERNAL MODULATION RATES AND OUTPUT LEVEL 


SPECIFICATION: An internal modulation signal of 400 Hz or 1000 Hz +5% at a level of 200 mVrms min- 
imum into a 10K ohm load is provided at the front panel BNC connector. 


DESCRIPTION: 


This test verifies the operation of the internal modulation oscillator. Both frequency 


and output level of the modulation plug-in are checked. 


COAXIAL bese 
TEE 


OSCILLOSCOPE 


| VERT 
INPUT 


FREQUENCY COUNTER 


Figure 4-1. Modulation Rate and Output Level Test Setup 


EQUIPMENT: Oscilloscope . 
Frequency Counter . 
Coaxial Tee (BNC) 


10 kQ Resistor 


HP 180C/1801A/1821A 
HP 5340A 

HP 1250-0781 

HP 0757-0442 
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4-7. INTERNAL MODULATION RATES AND OUTPUT LEVEL (Cont'd) 


PROCEDURE: 


1. Connect the Modulation Section OUTPUT to the counter input. 


2. Set the Modulation Section controls as follows: MODE to AM, SOURCE to 400. 


The counter should read 400 + 20 Hz. 4 
Z 


3. Change the SOURCE control to 1000. The counter should read 1000 + 50 Hz. 
Hz 


4. Connect the Modulation Section OUTPUT to the oscilloscope through a Coaxial 
Tee. Load the remaining Coaxial Tee port with a 10K ohm resistor. The signal 
displayed on the oscilloscope should be a minimum of 560 mVp-p (200 mVrms). 

mVp-p 

5. Change the SOURCE control to 400. The signal displayed on the oscilloscope 


should be a minimum of 560 mVp-p (200 mVrms). 
mVp-p 


4-8. AMPLITUDE MODULATION DEPTH AND METER ACCURACY 


SPECIFICATION: Modulation Depth: Continuously adjustable from 0 to 100% or maximum specified for 


DESCRIPTION: 


EQUIPMENT: 


PROCEDURE: 


4-2 


RF Section installed. Meter: Range 0 to 100% modulation for 400 and 1000 Hz rates, 
accuracy is +5% of full scale (+10% of full scale for center frequencies >1300 MHz). 


This test verifies Amplitude Modulation Depth and meter accuracy at 20%, 50%, and 
90% modulation by measuring the amplitude modulation of the output signal. 


OSCILLOSCOPE TYPICAL AM 


WAVEFORM 


MODEL 8660 SYSTEM 


Figure 4-2. Amplitude Modulation Depth and Meter Accuracy Test Setup 
Oscilloscopes... ss a ee el oUt BULA Eee LA 
1. Connect the equipment as shown in Figure 4-2. 
2. Set the mainframe frequency to 10 MHz and the RF Section output level to 0 dBm. 


3. Set the Modulation Section MODE control to OFF. 
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4-8. AMPLITUDE MODULATION DEPTH AND METER ACCURACY (Cont'd) 


4. Set the oscilloscope time base to 0.2 ms per division and the vertical sensitivity to 
0.1V per division. Adjust the RF Section VERNIER control for an oscilloscope 
display of 4 divisions peak-to-peak. 


5. Set the Modulation Section MODE control to AM and the SOURCE control to 
INTERNAL 1000. Adjust the MODULATION LEVEL control to 2 divisions 
between peak and valley of the AM envelope display on the oscilloscope. See 
Figure 4-2 for a typical waveform. 


6. Verify that the Modulation Section meter reads between 45 and 55%. 
% 


7. Adjust the MODULATION LEVEL control for an oscilloscope display with 0.8 
division between peak and valley. The meter should read between 15 and 25%. 
pu As See UL % 
8. Adjust the MODULATION LEVEL control for an oscilloscope display with 3.6 
divisions between peak and valley. The meter should read between 85 and 95%. 
% 
9. Repeat steps 5 through 8 with the SOURCE control set to INTERNAL 400. 


%o 
% 
%o 


4-9. FM DEVIATION AND METER ACCURACY 


SPECIFICATION: Frequency Modulation: 
Meter: Indicates peak FM deviation in three ranges, 10 kHz, 100 kHz, and 1 MHz 
full scale for center frequencies from 1 to 1299.999999 MHz. 


For center frequencies from 1300 to 2599.999998 MHz, the range of the 
meter is automatically changed to three ranges of 20 kHz, 200 kHz, and 
2 MHz full scale. 


Meter Accuracy: +5% of full scale up to 20 kHz rates. 
DESCRIPTION: This test verifies FM peak deviation and meter accuracy at deviations of 10 kHz and 


100 kHz. The modulation analyzer measures the FM deviation of the generator’s 
output signal. 
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4-9. FM DEVIATION AND METER ACCURACY (Cont'd) 


EQUIPMENT: 


PROCEDURE: 


MODEL 8660 SYSTEM MODULATION ANALYZER 


00000 


oo00000 
ooooo 


moog on0000 


Figure 4-3. FM Deviation and Meter Accuracy Test Setup 


Modulation Analyzers: ad? .oaller hes deen aH PS901LA 

1. Set the mainframe frequency to 9 MHz and the RF Section Output to +10 dBm. 

2. Set the Modulation Section controls as follows: MODE control to FM X1, 
SOURCE control to INTERNAL 1000, and MODULATION LEVEL control for 
a meter indication of 100 (100 kHz) and press the FM CF CAL switch. 

3. Connect the equipment as shown in Figure 4-3. 

4. Measure FM deviation with the modulation analyzer. The reading should be 100 
eto 4 ss kHz 

5. Set the Modulation Section MODE switch to FM X0.1 and the MODULATION 
LEVEL to 100 (10 kHz). 

6. Measure FM deviation with the modulation analyzer. The reading should be 10 


£°O:5 kHz: kHz 
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4-10. MODULATION DISTORTION 


SPECIFICATION: Internal: Maintains AM and FM distortion specified for RF Section used. 
External: Partially determined by external modulating signal distortion. External mod- 
ulating signal distortion must be less than 0.3% to meet RF Section distortion 
specification. 


NOTES 


Refer to Section IV of the RF Section in Operating and Service 
Manual for the distortion checks. 


Typical distortion levels at the Modulation Section outputs are 
<1% for AM and <1% for FM. 


4-11. AM INPUT LEVEL AND RATE 


SPECIFICATION: AC Coupled Mode: External modulating signal must be between 1.0 and 2.0 Vrms to 
provide full vernier range control and calibrated remote programming of modula- 


tion. 

DC Coupled Mode: External modulation signal must be approximately 1.8 Vrms to 
maintain full vernier range control and 1.80 + 0.02Vrms for calibrated remote 
programming of AM depth. 

AM Rate: DC to 100 kHz maximum in de mode or 20 Hz to 100 kHz maximum in ac 
mode. Maximum usable modulation rate depends on specifications for the RF 
Section installed. 


DESCRIPTION: The modulation depth as read on the meter is checked against the envelope displayed 
on the oscilloscope. This verifies proper AM operation at the extreme frequency and 
voltage limits of both and AC and DC coupled modes. 


OSCILLOSCOPE 


MODEL 8660 SYSTEM 
eel cee TEST OSCILLATOR 


INPUT/OUTPUT 


Figure 4-4. AM Input Level and Rate Test Setup 


EQUIPMENT: Oscilloscopes? 200) 30 kitts ffinn PRE LSOGSOLAsISZIA 
OSE ISCILIALOM NG shiives ou ae be er OOLB 
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4-11. AM INPUT LEVEL AND RATE (Cont'd) 


PROCEDURE: i 


13. 


14. 


15. 
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Set the mainframe center frequency to 1 MHz and the RF Section OUTPUT to 
0 dBm. 


Set the Modulation Section MODE control to OFF. 
Connect the equipment as shown in Figure 4-4. 


Adjust the oscilloscope horizontal and vertical controls for a display of 4 divisions 
peak-to-peak. 


Set the Test Oscillator to a frequency of 50 Hz with an output level of 2.0 Vrms. 


Set the Modulation Section MODE control to AM and the SOURCE control to 
EXTERNAL DC. 


Adjust the MODULATION LEVEL control until the AM envelope displayed on the 
oscilloscope shows 2 divisions between peak and valley. See Figure 4-2 and verify 
that the meter reading is between 45 and 55%. 


% 


Set the SOURCE control to EXTERNAL AC and adjust the MODULATION 
LEVEL control until the AM envelope displayed on the oscilloscope shows 2 
divisions between peak and valley. Verify that the meter still reads between 45 
and 55%. %o 


Set the Test Oscillator output signal level to 1.0 Vrms. Verify that the meter still 


reads between 45 and 55%, indicating that the Leveling Amplifier is working 
properly. 9, 
(4) 


Set the Test Oscillator frequency to 10 kHz with an output level of 1.0 Vrms. 


Set the mainframe center frequency to 10 MHz and the Modulation Section MODE 
control to OFF. 


Adjust the oscilloscope horizontal and vertical controls for a display of 4 divisions 
peak-to-peak. 


Set the Modulation Section MODE control to AM. Adjust the MODULATION 
LEVEL control until the AM envelope displayed on the oscilloscope shows 2 divi- 
sions between peak and valley. Verify that the meter reads between 45 and 55%, 
indicating that the meter is calibrated for AM at the minimum rated input level 
and EXTERNAL AC coupling. 


% 
Set the Test Oscillator output to 1.8 Vrms. 
Set the Modulation Section SOURCE control to EXTERNAL DC and repeat 
step 13. 

% 
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4-12. FM INPUT LEVEL AND RATE 


SPECIFICATION: AC Coupled Mode: External modulating signal must be between 1 and 2 Vrms to pro- 
vide full vernier control range and calibrated remote programming of modulation. 


DC Coupled Mode: External modulation signal must be approximately 1.8 Vrms to 
maintain full vernier range in the local mode, and must be 1.8 Vrms + 0.02 Vrms 
for calibrated remote programming of peak deviation. 


FM Rate: DC to 1 MHz in DC mode, or 20 Hz to 1 MHz in AC mode. Maximum usable 
rate is limited by the RF Section installed and is limited to 1/10 of selected center 
frequency below 10 MHz. 


DESCRIPTION: This test verifies FM operation at 100 Hz and 10 kHz rates, 100 kHz and 1 MHz peak 
deviation. Correct operation is verified with external input levels of 1.0 Vrms and 
2.0 Vrms. 


FM 
BANDWIDTH 


SPECTRUM ANALYZER —w| —- 
MODEL 8660 SYSTEM ey a 


TEST OSCILLATOR 


sie 


TYPICAL FM 
WAVEFORM 


INPUT/OUTPUT 


Figure 4-5. FM Input Level and Rate Test Setup 


EQUIPMENT: Spectrum Analyzer. . . . . . . HP 140T/8555A/8552B 
TeswOscilatoraenens oft... =: HP 651B 
PROCEDURE: 1. Connect the equipment as shown in Figure 4-5. 


2. Set the mainframe center frequency to 10 MHz and the RF Section output to 
0 dBm. 


3. Set the Spectrum Analyzer controls as follows: center frequency to 10 MHz, 
resolution bandwidth to 3 kHz, frequency span per division to 0.05 MHz, input 
attenuation to 30 dB, and sweep time per division to 0.5 second. 

4. Adjust the test oscillator controls for an output of 100 Hz at 1.8 Vrms. 

5. Set the Modulation Section MODE switch to FM X1, the SOURCE switch to EX- 
TERNAL DC and adjust the MODULATION LEVEL control to 100. Then press 
the FM CF CAL switch to calibrate the FM oscillator. 


6. Verify the 100 kHz peak deviation on the Spectrum Analyzer display as shown by 
a display of 200 + 10 kHz. (See Figure 4-5 for the typical waveform). 


Bandwidth in kHz190_._—— s—Cti‘“C;CSCS22 
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4-12. FM INPUT LEVEL AND RATE (Cont'd) 
7. Set the Modulation Section SOURCE control to EXTERNAL AC. Readjust test 
oscillator to 2.0 Vrms and readjust the MODULATION LEVEL control to 100. 
The Spectrum Analyzer display should again show 200 kHz bandwidth. 
Bandwidth in kHz 190 210 


8. Set the MODE control to FM X10, the MODULATION LEVEL to 20, and push 
the FM CF CAL switch. 


9. Readjust the Test Oscillator output to 10 kHz at 2.0 Vrms. Readjust the MODU- 
LATION LEVEL control for an indication of 20 on the meter. 


10. Set the Spectrum Analyzer controls as follows: resolution bandwidth to 3 kHz, 
frequency span per division to 0.05 MHz, and sweep time per division to 0.5s. 


11. The peak deviation should be 200 kHz as shown by a display 400 + 20 kHz wide. 
Bandwidth in kHz 380 420 
12. Readjust Test Oscillator output to 1.0 Vrms. Display should remain at 400 + 20 


kHz. 
Bandwidth in kHz 380 __ ~~ oe eae 
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Table 4-1. Performance Test Record 


Hewlett-Packard Model 86632B 
Modulation Section 


Serial Number 


INTERNAL MODULATION RATES AND 
OUTPUT LEVEL Nog 


1000 Hz 
400 Hz 
1000 Hz 


MODULATION DEPTH AND METER 
ACCURACY 1000 Hz 50% 
20% 
90% 
400 Hz 50% 
20% 
90% 


Tested by 


Date 


380 Hz 
950 Hz 
560 mVp-p 
560 mVp-p 


45% 
15% 
85% 
45% 
15% 
85% 


Performance Tests 


Results 


iis Wf, cpa Lieecnans 


420 Hz 
1050 Hz 


590% 
25% 
95% 
599% 
29% 
95% 


4-9. FM DEVIATION AND METER ACCURACY 95 kHz 105 kHz 
; 9.5 kHz 10.5 kHz 


AM INPUT LEVEL AND RATE 
Rate 50 Hz 


dc coupled input level 2.0 Vrms 50% 


ac coupled input level 2.0 Vrms 50% 
ac coupled input level 1.0 Vrms 50% 


Rate 10 kHz 
ac coupled input level 1.0 Vrms 50% 
de coupled input level 2.0 Vrms 50% 


FM INPUT LEVEL AND RATE 
200 kHz Bandwidth 
200 kHz Bandwidth 
400 kHz Bandwidth 
400 kHz Bandwidth 


190 kHz 
190 kHz 
380 kHz 
380 kHz 


210 kHz 
210 kHz 
380 kHz 
380 kHz 
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Adjustments 


SECTION V 
ADJUSTMENTS 


5-1. INTRODUCTION 


5-2. This section describes adjustments and checks 
required to return the Model 86632B to peak oper- 
ating capability when repairs have been made. 


5-3. RECOMMENDED TEST EQUIPMENT 


5-4. Each adjustment procedure in this section 
contains a list of test equipment and accessories 
required to perform the procedure. Each test set- 
up identifies test equipment and accessories by 
callouts. 


5-5. To ensure that the Model 86632B is operat- 
ing at peak capability, it is important that the test 
equipment used meets the minimum specifications 
stipulated in Table 1-2. 


5-6. The HP 11672A Service Kit (see paragraph 
1-31) includes cables and adapters for troubleshoot- 
ing the Modulation Section. The extender boards 
(supplied with the mainframe) provide easy access 
to the circuit boards. 


5-7. FACTORY SELECTED COMPONENTS 


5-8. Factory selected components are identified 
on the parts list and schematics by an asterisk fol- 
lowing the reference designator. The nominal values 
are listed on the parts list and schematics. Table 5-1 
includes the basis for selection, the range of values, 
and the service sheet where the selected compo- 
nent is located. 


5-9. RELATED ADJUSTMENTS 


5-10. Because of the interaction of certain adjust- 
able components, the Amplitude Leveling Adjust- 
ment must be performed before the Remote 
Modulation Signal Level and Meter Adjustments. 
Also, the Amplitude Leveling Adjustments must 
be performed before the FM Deviation Attenua- 
tor Adjustment. 


5-11. ADJUSTMENT LOCATIONS 


5-12. The location of each adjustable component is 
shown on the last foldout in the manual and on the 
service sheet referenced in each individual procedure. 


NOTE 


For all adjustments, the Modulation 
Section, with cover removed, should be 
connected to the mainframe with the 
extender cable (HP 11672-60002). 


5-13. SAFETY CONSIDERATIONS 


5-14. Although this instrument has been designed 
in accordance with international safety standards, 
this manual contains information and warnings 
which must be followed to ensure safe operation 
and to retain the instrument in a safe condition. 
Service and adjustments should be performed only 
by a qualified service personnel. 


Table 5-1. Factory Selected Components 


A4R46 


Reference Rasievit Sclectinn Range of Service 
Designator Values Sheet 


A6R32 The dc offset tolerance at AGTP4 on the A6 Assembly must be 0 Vdc + 12 mVde. | 6—24 Ohms 
Test conditions: MODE—FM, SOURCE—DC, MODULATION LEVEL—full CW 
with no input. Increasing the value of the resistor decreases the voltage. 


ATA38C17 | With the input to A7A3Q7 grounded (at the insulated standoff) and the Fre- 
quency Control] A7A3R10 set for an oscillator output of 20.000 MHz, the 


selected capacitor causes the voltage at A7A3TP1 to be +6.0 + 0.5 Vde. 


Selected for centering the adjustment range of A4R45. Adjust A4R45 to 
center of travel. With a 100 kHz 1.5 Vrms signal applied to the front panel 
J1, select A4R46 for a 1.8 Vrms signal at A4TPB. 


1 to 8.2 pF 2 
38.3 kQ— 
75.0 kQ 
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SAFETY CONSIDERATIONS (Cont'd) 

5-15. Any adjustment, maintenance, and repair 
of the opened instrument under voltage should be 
avoided as much as possible and, when inevitable, 
should be carried out only by a skilled person who 
is aware of the hazard involved. The opening of 
covers, or removal of parts or plug-ins may expose 
live parts and also accessible terminals may be live. 


5-16. Capacitors inside the instrument may still be 
charged even if the instrument has been discon- 
nected from its source of supply. 


5-17. Make sure that only fuses with the required 
rated current and of the specified type (normal 
blow, time delay, etc.) are used for replacement in 
the mainframe. The use of repaired fuses and the 
short-circuiting of fuseholders must be avoided. 


Model 86632B 


5-18. Whenever it is likely that the protection has 
been impaired, the instrument must be made in- 
operative and be secured against any unintended 
operation by placing a tag over the mainframe on- 
off switch indicating the nature of the impairment. 


5-19. POST-REPAIR TEST AND ADJUSTMENTS 


5-20. The adjustments in this section should be 
performed when the troubleshooting information 
in Section VIII indicates that an adjustable circuit 
is not operating correctly. Perform the adjustments 
AFTER repairing or replacing the circuit. Allow 
the instrument to warmup one hour before making 
any adjustment. 


5-21. After making the adjustments, the perform- 
ance tests found in Section IV can be used to veri- 
fy that the instrument is operating correctly. 


ADJUSTMENTS 


5-22. MODULATION OSCILLATOR ADJUSTMENT 


The INTERNAL 400 and 1000 Hz oscillators are adjusted to the correct frequency by 


FREQUENCY COUNTER 


aa 


INPUT 1 MQ 


Figure 5-1. Modulation Oscillator Adjustment Test Setup 


REFERENCE: Service Sheet 3. 
DESCRIPTION: 
using a Frequency Counter. 
MODEL 8660 SYSTEM 
EQUIPMENT: Frequency Counter . 
Extender Cable 
PROCEDURE: iM 


HP 5340A 
HP 11672-60002 


Connect the equipment as shown in Figure 5-1. 


2. Set the MODE control to AM and the SOURCE control to 400. 


3. Adjust A5R15 for a counter reading of 400 + 4 Hz. 


4. Set the SOURCE control to 1000. 


5. Adjust A5R16 for a counter reading of 1000 + 10 Hz. 
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5-23. AMPLITUDE LEVELING ADJUSTMENT 
REFERENCE: Service Sheet 4. 


DESCRIPTION: When properly adjusted, a constant output of 1.80 Vrms is provided by the leveling 
amplifier with an External AC input of 1 to 2 Vrms. 


oO 


MODEL st eT 


6002 OUTPUT 


EXTENDER CABLE 


INPUT/OUTPUT 
J 


MODULATION SECTION 


Figure 5-2. Amplitude Leveling Adjustment Test Setup 


EQUIPMENT: Tes¢Oscillator spout rx. lexg.t.leneit pedi PG5S1B 
Oscilloscope. . Se ee Pe OOG TT OOLATT S204 
True RMS Wolonetee ae ue ee 64080 
Extender.Cable. graaue.... . .... HP.11672-60002 
PROCEDURE: NOTE 


Unless A4U1 or an associated component has been replaced, 
A4R45, which has been adjusted at the factory, should not 
have to be readjusted. 


1. Remove the A4 assembly and reinstall it, using an extender board and connect the 
equipment as shown in Figure 5-2. 


2. Set the Modulation Section SOURCE control to EXTERNAL AC. 
3. Set the Test Oscillator frequency to 10 kHz with an output level of 1.5 Vrms. 
4. Set the oscilloscope vertical sensitivity to 0.1 volts per division. 


5. Connect the oscilloscope to the negative side of A4C11 (A4TPB) through a 10:1 
divider probe. 


6. Adjust A4R45 for maximum gain without oscillation. 


7. Set the Modulation Section MODE switch to AM. Connect AC Voltmeter to 
A4TPB. Adjust A4R35 for a reading of 1.80 Vrms + 0.01 Vrms on AC Voltmeter. 
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5-24. REMOTE MODULATION SIGNAL LEVEL AND METER ADJUSTMENTS 
REFERENCE: Service Sheet 5. 


DESCRIPTION: The following procedure requires a remote programming capability for adjusting the re- 
mote modulation signal level. The meter is first adjusted for mechanical zero. Then, 
the de offset is adjusted for the best zero compromise above and below 1300 MHz. 
Next overall gain of the modulation signal is set and then the meter gain is adjusted. If 
remote programming is not available, and is not to be used, use the alternate procedure 
for adjusting the meter circuits beginning with step la. 


TRUE RMS VOLTMETER 


MARKED CARD 
PROGRAMMER 


TEST OSCILLATOR 


6002 OUTPUT 


MODULATION SECTION 


Figure 5-3. Remote Modulation Signal Level and Meter Adjustment Test Setup 


EQUIPMENT: True RMS Voltmeter ..... . . HP 84038C 
Test ,Oscilldtor VM whe eR «4 5 4. 2 SHRGOLB 
Marked Card Programmer .. .. . HP 38260A — Option 001 
Extender Cable ..... .. . . HP 11672-60002 
PROCEDURE: 1. If the meter needle is not on zero, set the system LINE switch to STBY and turn 


the mechanical zero setscrew adjustment counterclockwise to bring the needle be- 
low zero. Slowly rotate the zero setscrew clockwise until the needle is on zero. 
Then rotate the zero setscrew about 1/12 turn (30°) counterclockwise. 


2. Connect the equipment as shown in Figure 5-3. Remove the A3 Assembly and 
reinstall it using an extender board. 


3. Turn on the system and remotely program the Modulation Section for the FMX1 
MODE and EXTERNAL DC SOURCE. 


4, Program the mainframe center frequency to 1350 MHz. 
5. Connect the true RMS voltmeter to A8TP1. 


6. With no output or de offset from the test oscillator, adjust A3R6 (ZERO ADJ) for 
an indication of 0 Vdc. 
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5-24. REMOTE MODULATION SIGNAL LEVEL AND METER ADJUSTMENTS (Cont'd) 


‘ls 


12. 


ic. 


Program the mainframe center frequency to 1000 MHz and readjust A8R6 for 
OV. 


Repeat steps 6 and 7 until an indication of 0 + 5 mVdc is achieved at center fre- 
quencies greater and less than 18300 MHz. Disconnect the voltmeter. 


Set the test oscillator to 10 kHz at 1.5 Vrms. 


Program the Modulation Section for 90% amplitude modulation and EXTERNAL 
AC SOURCE. Program the mainframe center frequency to 1000 MHz. 


Connect the true RMS voltmeter to A8TP2. 
Adjust A8R37 (GAIN ADJ.) for an indication of 0.90 + 0.01 Vrms. 


Adjust A83R36 (METER ADJ.) for an indication of 90% on the Modulation Section 
meter. Remove the extender board and reinstall the A3 Assembly. 


5-24a. ALTERNATE METER ADJUSTMENT PROCEDURE 


la. 


as 


3a. 


4a. 


aan 


6a. 


7a. 


8a. 


9a. 


10a. 


Lia; 


NOTE 


Use of this procedure results in an uncalibrated programmed out- 
put although the meter will indicate the correct modulation level. 


Perform steps 1 and 2 except without the Marked Card Programmer. 


Set the mainframe LINE switch to ON, then set the Modulation Section MODE 
switch to FMX1 and the SOURCE switch to DC. 


Set the mainframe center frequency to 13850 MHz. 
Connect the true RMS voltmeter to A3TP1. 


With no output or de offset from the test oscillator, adjust A83R6 (ZERO ADJ.) for 
an indication of 0 Vdc. 


Set the mainframe center frequency to 1000 MHz and readjust A38R6 for 0 Vdc. 


Repeat steps 5a and 6a until an indication of 0 + 5 mVdc is achieved at center 
frequencies greater and less than 1300 MHz. Disconnect the voltmeter. 


Set the center frequency to 1000 MHz. 
Set the test oscillator to 10 kHz at 1.5 Vrms. 


Set the Modulation Section MODE control to AM and SOURCE switch to EXTER- 
NAL AC. 


Connect the true RMS voltmeter to A3TP2. 


ne EEUU UE nS UES 
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5-24a. ALTERNATE METER ADJUSTMENT PROCEDURE (Cont'd) 


12a. Verify that a minimum voltage of 1.5 Vrms is attainable using the MODULATION 
LEVEL control. If necessary, adjust A3R37 for the 1.5 Vrms level. 


13a. Adjust the MODULATION LEVEL control for an indication of 0.90 + 0.01 Vrms 
on the true RMS voltmeter. 


14a. Adjust A83R36 (METER ADJ.) for an indication of 90% on the Modulation Sec- 
tion meter. Remove the extender board and reinstall the A3 Assembly. 
5-25. REDUCE DEVIATION LAMP ADJUSTMENT 
REFERENCE: Service Sheet 8. 


DESCRIPTION: The REDUCE DEVIATION lamp is activated at approximately 110% of meter full 
scale. This procedure adjusts the level at which the lamp lights. 


TRUE RMS VOLTMETER 


TEST OSCILLATOR 


EXTENDER CABLE 


aq D 
MODULATION SECTION 


Figure 5-4. Reduce Deviation Lamp Adjustment Test Setup 


EQUIPMENT: Test Oscillator. ue ete ee Le oles 
Extender:Cablesilo, ae Sete, ea Peery 2-60002 
True RMS Voltmeter... 2 . )jHeeAg3e 

PROCEDURE: 1. Connect the equipment as shown in Figure 5-4. 


2. Set the Modulation Section MODE switch to FMX1 and SOURCE switch to AC. 
3. Turn on the instruments and set mainframe center frequency to 1000 MHz. 
4. Set the Test Oscillator for a 10 kHz output at 1.5 Vrms. 


5. Adjust the Modulation Section MODULATION LEVEL control for an indication 
of 1.10 Vrms on the AC Voltmeter. 
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5-25. REDUCE DEVIATION LAMP ADJUSTMENT (Cont'd) 


6. Adjust AYR3 (REDUCE DEVIATION LAMP ADJ.) until the REDUCE DEVIA- 
TION lamp flickers and then readjust until the lamp just stays on. 


7. Reduce the MODULATION LEVEL control and verify that the lamp goes out be- 
fore a 1.06 Vrms indication is reached. If not, repeat steps 6 and 7. 
5-26. FM DEVIATION ATTENUATOR ADJUSTMENT 
REFERENCE: Service Sheet 6. 


DESCRIPTION: The FM range selector circuit is set to 0 Vdc offset with no modulation input. The FM 
sensitivity is set for 400 kHz peak deviation. 


MODEL 8660 SYSTEM MODULATION ANALYZER 


TEST OSCILLATOR 


EXTENDER CABLE 


L | D 
MODULATION SECTION 


Figure 5-5. FM Deviation Attenuator Adjustment Test Setup 


EQUIPMENT: True RMS Voltmeter ....... . . HP 34038C 
TesirOscciarore vies at, a ermal te Gore 
Extender@ablews er ¢ ea eee HP 11672-60002 
Modulation AUAlVZel m.5 aaisuesees =« . 2 «+ HP SOOLA 


PROCEDURE: 1. Set the MODE switch to FM X0.1, the SOURCE switch to DC, and the MODULA- 
TION LEVEL control full clockwise. Connect equipment as shown in Figure 5-5. 
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5-26. FM DEVIATION ATTENUATOR ADJUSTMENT (Cont'd) 


NOTE 


There is no input to the Modulation Section for the next 
two steps. 


2. Connect the voltmeter to A6TP2 and adjust A6R20 *“‘ZERO-1” for a reading of 
0+ 1mVdc. 


3. Connect the voltmeter to A6TP3 and adjust A6R23 “ZERO-2” for a reading of 
0+ 1mVdc. Disconnect the voltmeter. 


4. Set the modulation analyzer to measure FM deviation. 


5. Set the mainframe center frequency to 8 MHz and the RF Section output to 
+10 dBm. 


6. Set the MODE switch to FM X10 and the SOURCE switch to AC. 
7. Set the Test Oscillator frequency to 1 kHz and an output amplitude of 1 Vrms. 
8. Reconnect the equipment as shown in Figure 5-5. 


9. Adjust the MODULATION LEVEL control for a reading of 40 (400 kHz) on 
the meter. 


10. Adjust A6R25 “FM-SEN” to show a reading of 400 kHz deviation on the 
modulation analyzer. 


5-27. VCO CENTER FREQUENCY ADJUSTMENT 
REFERENCE: Service Sheet 7. 


DESCRIPTION: The 20 MHz VCO frequency is adjusted as the output of the RF Section is monitored 
with a frequency counter. In the FM mode (0 deviation), the counter readout should 
be the same as the mainframe center frequency +5 kHz. Control A7A1R13 is adjusted 
to reduce center frequency shift after an FM calibration cycle. 

MODEL 8660 SYSTEM 


FREQUENCY COUNTER 


REF IN REF 
(REAR PANEL) (REAR PANEL) 


te [e) o — © 
INPUT 5042 


a 
3 dB ATTENUATOR 


Figure 5-6. VCO Center Frequency Adjustment Test Setup 
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5-27. VCO CENTER FREQUENCY ADJUSTMENT (Cont'd) 


EQUIPMENT: Frequency Counter) scot) qatnwin at wo aerHPOod40A 
Extender Cable ~° sty. t acct asd be HPgl 1672-60002 
Attenuator (3 dB fixed) . . . . . . HP 8491A, Option 003 
PROCEDURE: 1. Connect the equipment as shown in Figure 5-6. 

2. Set the mainframe REF switch to EXT. 

3. Remove the A7A3 VCO cover on the rear panel of the Modulation Section. 

4. Turn the MODE switch OFF. 

5. Set the mainframe center frequency to 10 MHz and the RF Section output to 
+10 dBm. 

6. Set the MODE switch to FM X1 and the SOURCE switch to AC with no input 
applied. 

7. Ground the teflon insulated standoff on A7A38 and record the counter reading. 

MHz 

8. Remove the ground clip, replace the A7A3 cover with two screws, and record 
the counter reading. 

MHz 

9. Record the different frequency between step 7 and 8. 

MHz 

10. Remove the A7A8 cover. If the frequency in step 7 was higher than that in step 8, 
adjust A7A3R8 for a reading on the counter of 10 MHz plus the difference fre- 
quency. If the frequency in step 7 was lower than that in step 8, adjust A7A3R8 
for a reading on the counter of 10 MHz less the difference frequency. 

11. Measure the voltage at A7A3TP1. If the voltage is +6.0 + 0.5 Vdc, proceed to 
Step 14. 

12. If the voltage is high, replace A7A3C17 with a higher value. With a low voltage, 
the value should be decreased. 

13. Repeat Steps 7 through 12 until the A7A38TP1 voltage is within the required 
tolerance. 

14. Replace the A7A8 cover and recheck the frequency. The counter readout should 
display 10.000 MHz + 0.005 MHz (+5 kHz). If the frequency is not within toler- 
ance, repeat Steps 7 through 13. 

15. Push the FM CF CAL pushbutton. The counter should indicate 10.000000 MHz 


+1 Hz for 5 seconds. After the 5 seconds calibration cycle, note the new center 
frequency reading. 


MHz 
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5-27. VCO CENTER FREQUENCY ADJUSTMENT (Cont'd) 


16. If the difference frequency is greater than 100 Hz, carefully adjust A7A1R13 for 
a difference frequency of less than 100 Hz. 


17. Repeat Steps 15 and 16 until the difference frequency is less than 100 Hz. 
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SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION 


6-2. This section contains information for order- 
ing parts. Table 6-1 lists abbreviations used in the 
parts list and throughout the manual. Table 6-2 
lists all replaceable parts in reference designation 
order. Table 6-3 contains the names and addresses 
that correspond with the manufacturers’ code 
numbers. 


6-3. ABBREVIATIONS 


6-4. Table 6-1 lists abbreviations used in the parts 
list, schematics and throughout the manual. In 
some cases, two forms of the abbreviations are 
used, one all in capital letters, and one partial or no 
capitals. This occurs because the abbreviations in 
the parts list are always all capitals. However, in 
the schematics and other parts of the manual, 
other abbreviation forms are used with both lower 
case and upper case letters. 


6-5. REPLACEABLE PARTS LIST 


6-6. Table 6-2 is a list of replaceable parts and 
is organized as follows: 


a. Electrical assemblies and their compo- 
nents in alpha-numerical order by reference desig- 
nation. 


b. Chassis-mounted parts in alpha-numeri- 
cal order by reference designation. 


c. Miscellaneous parts. 
The information given for each part consists of the 
following: 

a. The Hewlett-Packard part number. 

b. Part number check digit (CD). 


c. The total quantity (Qty) used in the 
instrument. 


d. The description of the part. 


e. A typical manufacturer of the part in a 
five-digit code. 


f. The manufacturer’s number for the part. 
The total quantity for each part is given only once 


at the first appearance of the part number in the 
list. 


6-7. ORDERING INFORMATION 


6-8. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number, 
indicate the quantity required, and address the 
order to the nearest Hewlett-Packard office. The 
check digit will ensure accurate and timely process- 
ing of your order. 


6-9. To order a part that is not listed in the re- 
placeable parts table, include the instrument model 
number, instrument serial number, the description 
and function of the part, and the number of parts 
required. Address the order to the nearest Hewlett- 
Packard office. 


6-10. SPARE PARTS KIT 


6-11. Stocking spare parts for an instrument is 
often done to ensure quick return to service after 
a malfunction occurs. Hewlett-Packard has a Spare 
Parts Kit available for this purpose. The kit consists 
of selected replaceable assemblies and components 
for this instrument. The contents of the kit and 
the Recommended Spares list are based on failure 
reports and repair data, and parts support for one 
year. A Recommended Spares list for this instru- 
ment may be obtained on request and the Spare 
Parts Kit may be ordered through your nearest 
Hewlett-Packard office. 


6-12. DIRECT MAIL ORDER SYSTEM 


6-18. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advan- 
tages of using the system are as follows: 


a. Direct ordering and shipment from the 
HP Parts Center in Mountain View, California. 

b. No maximum or minimum on any mail 
order (there is a minimum order amount for parts 
ordered through a local HP office when the orders 
require billing and invoicing). 

c. Prepaid transportation (there is a small 
handling charge for each order). 

d. No invoices — to provide these advan- 

tages, a check or money order must accompany 
each order. 
6-14. Mail order forms and specific ordering infor- 
mation is available through your local HP office. 
Addresses and phone numbers are located at the 
back of this manual. 
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attenuator; isolator; 
termination 

fan; motor 

battery 

capacitor 

coupler 

diode; diode 

thyristor; varactor 

directional coupler 

delay line 

annunciator; 

signaling device 

(audible or visual); 

lamp; LED 


alternating current 
accessory 
adjustment 
analog-to-digital 
audio frequency 
automatic 
frequency control 
automatic gain 
control 


automatic phase 
control 
assembly 


average 
American wire 


binary coded 
decimal] 


copper 

beat frequency 

oscillator 
binder head 
breakdown 
bandpass 
bandpass filter 
brass 


calibrate 
counter-clockwise 
ceramic 


DIFF AMPL.. 


Table 6-1. Reference Designations and Abbreviations (1 of 2) 


REFERENCE DESIGNATIONS 


circulator 
electrical connector 
(stationary portion); 


mechanical part 


electrical connector 
(movable portion); 
Plug 
transistor: SCR; 
triode thyristor 
resistor 
thermistor 
switch 
transformer 
terminal board 
thermocouple 
test point 


ABBREVIATIONS 


coefficient 
common 
composition 
. complete 
connector 
cadmium plate 
cathode-ray tube 
complementary 
transistor logic 
continuous wave 
clockwise 
centimeter 
digital-to-analog 
decibel 
decibel referred 
to 1 mW 
direct current 
degree (temperature 
interval or differ- 
ence) 
degree (plane 


degree Celsius 
(centigrade) 

degree Fahrenheit 

degree Kelvin 

deposited carbon 

detector 

diameter 

diameter (used in 

parts list) 
differential 


division 
double-pole, 
double-throw 


double sideband 
diode transistor 

logic 
. digital voltmeter 
emitter coupled 

logic 
. electromotive force 


NOTE 


electronic data 
processing 

electrolytic 

encapsulated 

external 

farad 


fillister head 

FM. .frequency modulation 
front panel 

frequency 


germanium 
gigahertz 
glass 
ground(ed) 


heterodyne 
hexagonal 


mercury 
high 
Hewlett-Packard 
high pass filter 
hour (used in 
Parts list) 
high voltage 
Hertz 
integrated circuit 
inside diameter 
intermediate 
frequency 
impregnated 
inch 
incandescent 
include(s) 
input 
insulation 


All abbreviations in the parts list will be in upper-case. 
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integrated circuit; 
microcireuit 
electron tube 
voltage regulator; 
breakdown diode 
cable; transmission 


crystal unit (piezo- 
electric or quartz) 
. tuned cavity; tuned 
circuit 


kilohertz 

kilohm 

kilovolt 

pound 

inductance- 
capacitance 

. . light-emitting diode 

low frequency 

long 

left hand 


linear taper (used 
in parts list) 


LK WASH lock washer 
LO ... low; local oscillator 
LOG .... logarithmic taper 
(used in parts list) 
logrithm (ic) 

low pass filter 

low voltage 

meter (distance) 

milliampere 


meg (108) (used 

in parts list) 
MET FLM metal film 
MET OX metallic oxide 
MF ... medium frequency; 
microfarad (used in 

parts list) 

manufacturer 
milligram 
megahertz 


minute (time) 
minute (plane 


miniature 


Model 86632B Replaceable Parts 


Table 6-1. Reference Designations and Abbreviations (2 of 2) 


modulator 

momentary 

metal-oxide 
semiconductor 

millisecond 

mounting 

meter (indicating 

device) 


millivolt, ac 
millivolt, de 
millivolt, peak 
millivolt, peak- 
to-peak 
millivolt, rms 
milliwatt 
multiplex 
mylar 
microampere 
microfarad 
microhenry 
micromho 
microsecond 
microvolt 
microvolt, ac 
microvolt, dc 
microvolt, peak 
microvolt, peak- 
to-peak 
microvolt, rms 
microwatt 
nanoampere 
no connection 
normally closed 
neon 
negative 
nanofarad 
nickel plate 
normally open 


negative-positive- 
negative 
negative-positive 
zero (zero tempera- 
ture coefficient) 
. not recommended 
for field replace- 
ment 
not separately 
replaceable 
nanosecond 
nanowatt 
order by descrip- 
tion 


outside diameter 
oval head 
operational 


option 
oscillator 


peak (used in parts 
list) 
pulse-amplitude 
modulation 
printed circuit 
pulse-code modula- 
tion; pulse-count 
modulation 
pulse-duration 
modulation 
picofarad 
phosphor bronze 
Phillips 
positive-intrinsic- 
negative 
peak inverse 


oscillator 
phase modulation 
positive-negative- 
positive 


polystyrene 
porcelain 
. Positive; position(s) 
(used in parts list) 
position 
potentiometer 
peak-to-peak 
peak-to-peak (used 

in parts list) 
pulse-position 

modulation 
PREAMPL ... preamplifier 
PRF pulse-repetition 

frequency 

pulse repetition 


picosecond 

point 

pulse-time 
modulation 

pulse-width 
modulation 


NOTE 


peak working 
voltage 

resistance- 
capacitance 

rectifier 

reference 

regulated 

replaceable 

radio frequency 

radio frequency 
interference 

round head; right 


resistance- 
inductance- 
capacitance 

. rack mount only 
root-mean-square 


read-only memory 
rack and panel 
reverse working 
voltage 
scattering parameter 
second (time) 
second (plane angle) 
slow-blow (fuse) 
(used in parts list) 
silicon controlled 
rectifier; screw 
selenium 
sections 
SEMICON semicon- 
ductor 
superhigh fre- 
quency 
silicon 
silver 
slide 
signa)]-to-noise ratio 
single-pole, 
double-throw 
spring 
split ring 
single-pole, 
single-throw 
single sideband 
stainless steel 


standing-wave ratio 
synchronize 
T .. timed (slow-blow fuse) 
tantalum 
temperature 

compensating 


All abbreviations in the parts list will be in upper-case. 


MULTIPL 


Abbreviation 


T 
G 
M 
k 
da 
d 
c 
m 
u 
n 
p 
f 
a 


Prefix 


IERS 


Multiple 


tera 
giga 
mega 
kilo 
deka 
deci 
centi 
milli 
micro 
nano 
pico 
femto 
atto 


UHF .., 


VCOw. je. 


time delay 
terminal 


through 
titanium 
tolerance 
trimmer 
transistor 


television 
television interference 
traveling wave tube 
micro (10°) (used 
in parts list) 
microfarad (used in 
parts list) 
ultrahigh frequency 
unregulated 
volt 
voltampere 
volts, ac 
variable 
voltage-controlled 
oscillator 
volts, dc 
volts, dc, working 
{used in parts list) 
volts, filtered 
variable-frequency 
»scillator 
very-high fre- 


volts, peak 

volts, peak-to-peak 

volts, rms 

voltage standing 
wave ratio 

voltage-tuned 
oscillator 

vacuum-tube 
voltmeter 

volts, switched 


working inverse 
voltage 
wirewound 
without 
yttrium-iron-garnet 
characteristic 
impedance 


Replaceable Parts Model 86632B 


Table 6-2. Replaceable Parts 


Reference 


Designation Description Mfr Part Number 


86635-60003 FRONT HARNESS BOARD ASSEMBLY 86635260003 


1901=0039 DIODEsSWITCHING SOV 300MA B8NS 19010039 
190120039 DIODEeSWITCHING SOV 300MA 8NS 190120039 


069803437 RESISTOR 133 1% ,125W F TCB04e100 Chun} /BoT00133RoP 
069803437 RESISTOR 133 1% ,125W F TCB0+=100 Chai /BeaT0H133RoPF 


310023030 SWITCHeROTARY 0,812 STRUT CTR SPCGy § 3100°3030 
310003031 SWITCHeROTARY 0,812 STRUT CTR SPCGy 4 3100°3031 


812001733 CABLE A8SY 26AWG 16="CNDCT 6120°1733 


86632—60048 SWITCH LOGIC AgsEMBLY 86632"60048 


0180-0228 CAPACTTOR@FXD 2aUFeejoX 1S5VOC TA 1500226x9015B2 
016062055 CAPACITOR@FXD ,o1UF #80020% 100VDC CER 0160"2055 
016002055 CAPACITOR@FXD ,O1UF #80=20% 100V0C CER 0160°2055 
016022055 CAPACITOR@FXD .o1UF #80e20% 100VDC CER 0160°2058 


120000507 SOCKET@IC 16eCONT DIP@SLOR 1200°0507 
914000142 COTLeMLD 2,2UM 10% G832 ,095DX,25LGaNOM 914000142 


0698=0084 
075720416 
075720416 
0757e0416 
075700416 


RESISTOR 2,15K 1% .125W F TCs0e~100 C4ol/BoT0S21Si oF 
RESISTOR Sii 1% ,125W TC#0+"100 C4al/BeTO@SI IRF 
RESISTOR Sii 1% ,125W TEs0+"100 Choi /BaT0eS{ RoE 
RESISTOR 511 1% ,125W TC#04"100 C4ol /BaT 00811 Ro 


TC8040100 Chal /Bol 081 {Roe 
TC804=100 C4al/BoT00S{ {Ref 
TC#8040100 Chai /BoT0051 {Reo 
TCB0+e100 Chel /BuT0eSi1 IRF 


075720416 
0757e0416 
0757@0416 
075720416 


RESISTOR S11 1x% ,125W 
RESISTOR Sit 1x ,125W 
RESISTOR Sii 1% .125W 
RESISTOR 511 1% ,125W 


~~~ “w~w~wNO 


F 
F 
F 
RESISTOR Sit 1x ,125W F TC#0ee100 Cool /BoT 00511 Re 
F 
Ff 
F 


MUXR/DATASSEL TTL L 2QeTOeteLINE QUAD 93L22PC 
GATE TYL NOR QUAD 2eINP 8N7402eN 
INV TTL HEX SN7404N 
GATE TTL NOR QUAD 2e]NP 8N7402N 
SHFeRGTR TTL L DeTYPE PRL®IN PRL®OUT 93L00PC 


182000710 
182020328 
182020174 
182020328 
182020689 


Gcococo 


162020659 
182020710 
182020256 
182020659 
182020659 


SHFeRGTR TTL L DefYPE PRLeIN PRLeOUT G3LOOPC 
MUXR/DATA@SEL TTL L 2=TO*ieLINE Quad 93L2ePc 
BFR OTL NAND QUAD 2eINP 8N15858N 
SHF@RGTR TTL L D=TYPE PRLeIN PRL@OUT 93L00PC 
SHFeRGTR TTL L O=TYPE PRL@IN PRL®OUT 93L00PC 


eco woce 


INV TTL HEX SN7404N 
BFR DTL NAND QUAD 2eINP SN15858N 
INV TTL HEX SN7404N 
INV TTL HEX SN7404N 
ORVR TTL AND DUAL 2eINP 8N754518P 


182000174 
182020256 
182000174 
1820°0174 
182000535 


~ oOo OOo 


162000535 ORVR TTL AND DUAL 2eINP 8N754518P 


A2 MISCELLANEOUS 


036001514 TERMINAL@STUD SGLePIN PRESS=MTG 0360°1514 
148020073 PINSROLL ,O062eIN@DIA ,25eINelG BEaCY 148020073 
404000748 EXTRePC BD BLK POLYC ,062=e8D@THKNS 4040=0748 
404020750 EXTRePC BO RED POLYC ,062=8D=THKNS 4040°0750 


86632060050 REMOTE ATTENUATION ASSEMBLY 86632260050 


0160°2055 CAPACITOR@FXD ,o1UF #80"20% 100VDC CER 0160°2055 
018090116 CAPACITOR@FXD 6, 8UF¢ei0% 35VDC TA 1500688X903582 
016092085 CAPACITOR@FXD ,O1UF #80e20% 100VDC CER 0160°2055 
016002055 CAPACITOR@FXD .O1UF #80—20% 100V0C CER 0160#2055 
01602085 CAPACITOR@FXD ,O1UF #80#20% 100VDC CER 0160°2055 


016004084 CAPACITOR@FXD ,4UF #=20% SOVDC CER 01604084 
016004084 CAPACITOR@FXD ,1UF #e20% SOVOC CER 016084084 
016004084 CAPACITOR@FXD ,1UF #=20% SOVDC CER 0160=4084 
016003876 CAPACITOR@=FXD 47PF ¢=20% 200vDC CER 0160=3876 
0160=1715 CAPACTTOR@FXD 150uUFeeiox 6vDC TA 1500157x9006R2 


016004247 CAPACITOR@FXD ,o47UF #=20x% 100VDC CER 016024247 
016004247 CAPACITOR@FXD ,OU7UF #e20% 100V0C CER 016004247 
016003874 CAPACITORFxD {oOPF ¢=,5PF 200V0C CER 016083874 
0160=3874 CAPACITOR@FXD {OPF #e,5PF 200VDC CER 01603874 


190120040 DIODEsSWITCHING 30V SOMA 2N8 D035 1901"0040 
19010040 DIODEeSWwITCHING 30V SOMA 2NS8 D0=35 190120040 
190180040 DIODEeSWITCHING 30V SOMA 2N§ DOe35 1901"0040 
190120040 DIODEeSWITCHING 30V SOMA 2NS8 00935 1901%0040 
1901-0040 DIODEeSWITCHING 30V SOMA 2N8 DO=35 1901=0040 


See introduction to this section for ordering information 
6-4 *Indicates factory selected value 


Model 86632B Replaceable Parts 


Table 6-2. Replaceable Parts 


Reference HP Part 


Description Mfr Part Number 


Number 


Designation 


AZCRE 
ASCRI 
AgCra 
A3CRO 
ASCRIO 


ASCRit 
AsCRi2 
A3CR{3 
ASCRIG 
ASCRIS 


AxsCrie 


ASKY 
AyKe 
ASKS 
A3Ka 
ASKS 


A3xKe 
ASK] 
A3Ka 
A3K9 
A3Ki0 


ASK) 
A3Ki2 
ASKS 
A3Kia 


ASLI 
A3L2 
ASL} 


A3Q1 
A3G2 
A3Q3 
A3Q4q 
A3Q5 


ASRy 
A3Ra 
ASRI 
ASRG 
ASRS 


ARE 
A3RT 
ASRS 
AZRO 
ASRIO 


ASRY4 
AZRi2 
A3Ri3 
ABRia 
ASRIS 


ABRi6b 
ASRi7 
ASR 1B 
ASRI9 
A3R20 


AZR21 
A3R22 
AZR23 
A3R2q 
AZR2S 


A3R26 
A3R27 
AZR28 
A3R29 
ASR30 


ASR31 
ASR32 
ASR33 
AIR34 
A3R35 


AIRY6 
A3R37 
ASR38 
A3R39 
A3R4O 


1901=*0040 
190160040 
190120040 
190120040 
19012090406 


1901006040 
190180040 
190180040 
1901200406 
190120040 


190120040 


049080916 
049001013 
049081013 
0490e1013 
0690=1013 


O4sowi0ly 
049001013 
0490~1013 
049001013 
049000916 


049081013 
049001013 
0490e1013 
049001013 


914000179 
9149000179 
9140"0179 


1853009451 
185326020 
185400071 
18S4=09071 
185400071 


075700418 
0757e0418 
068306855 
075720288 
06980037 


210002632 
075700288 
069820083 
0698as bau 
075720401 


0698 et 4u6 
075720420 
075701094 
075720280 
069803153 


078720440 
069603156 
O757e0401 
075720294 
075700394 


069803437 
075720280 
0698=3439 
075720416 
075720317 


07570442 
0698asuuE 
069803443 
0698 et UK6 
075720274 


069807229 
068301555 
075720442 
075720280 
075700428 


210092574 


2100"2413 
0698234955 
069804055 
0698=e0082 


coerce eoronac eoonre - 


a 


or @r & orw ono MNN EW 


MU OO ® VWuUuo- oO MN EW ooonN~™ Out OW us 


wut ou 


OIODE=8WITCHING Soma DO=35 
DIODE sSWITCHING SomA DO=e35 
DIODEsSwITCHING SomMA DQ=35 
DIODESSWITCHING SOMA DO=35 
DIODE=SWITCHING SOMA DO=35 


DIODE sSHITCHING SOMA DO=35 
DIODEsSwITCHING 30v SOMA 2N8 00035 
DIODEsSWITCHING 30V SOMA 2N§ DO=35 
DIODE@SWITCHING 30V SOMA 2NS8 00035 
DIODE=S8WITCHING 30V SOMA 2NS8 DO=35 


DIQDEeSwITCHING 30V SOMA 2NS DO=35 


RELAysREED SooMA SoVOC SVOCeCOIL i10VA 


RELAyYeREED 250MA 28yYDC SvOCeCOIL 3yvA 
RELAY=sREED 250MA 28VDC SyOCeCOIL 3yA 
RELAYeREED 250MA 28VDC SyOCeCOIL 3yA 
RELAYeREED 250MA 28VDC SVYDC*COIL 3VA 


RELAY@REED 250MA 28VDC SYDC@COIL 3VA 
RELAY eREED 250MA 28VDC SYDCeCOIL 3VA 
RELAYeREED 250MA 28VY0C SVYDOCeCOIL 3VA 
RELAYeREED 2Z250MA 28y0C SvOCeCOIL Sys 


RELAY eREED SooMA SovOC SyOCeCOIL ioyva 


RELAY=REED 250MA 28VDC SVDC=COIL 3VA 
RELAYeREED 250MA 28VDC SYDCeCOIL 3vA 
RELAY=REED 250MA 28VD0C SVOCeCOIL SYA 
RELAY sREED 250MA 28VDC SVOC@COIL 3VA 


COIL@MLD 22UH 10% Gu75 ,1550X,375LG=NOM 
COIL=MLD 22UH 10% Q875 ,1550X,375LG2NOM 
COIL=MLO 22UH 10% Q875 .1550X.375LG=NOM 


TRANSISTOR PNP 2N3799 SI TO#i& POB3E0OMW 
TRANSISTOR PNP SY PDes00MW FYaiSOMHZ 
TRANSISTOR NPN SY PDB3S0OMM FTB200MHZ 
TRANSISTOR NPN SI POw300MW FT m@200MHZ 
TRANSISTOR NPN SI POB3004W FT B200MRZ 


RESISTOR 619 1% ,125W F TCBO+e100 
RESISTOR 619 ix ,125W F TC#0e=100 
RESISTOR 6,8” Sx ,25W FC TCwe900/41100 
RESTSTOR 9,09K 1% ,125W F TCmO+~100 
RESISTOR 46,4 ix ,125W F TC#0+"100 


RESISTOR=eTRMR 100 10% C SIDESAD) 1eTRN 
RESISTOR 9,09K 1% ,125H F TCH0+e100 
RESISTOR 1,96 1% ,1254 F TCBOe0100 
RESISTOR 316 1% ,125W F TEB0+"100 
RESISTOR 100 1x ,125W F TCB0+=100 


RESISTOR 383 1% ,125W F TCBOs~100 
RESISTOR 750 1% ,125W F TCBO0+=100 
RESISTOR 1,47K 1% ,125W F TCH0+=100 
RESISTOR 1K 1% ,125W F TCs0e"100 
RESISTOR 3,83K 1% .125W F TCwO+~=100 


RESISTOR 7,5K ix ,125W F TCs0s=100 
RESISTOR 14,7K 1% ,125H F TCs0+0100 
RESISTOR 100 1% ,125w F TCB0e"100 

RESISTOR 17,8 1% ,125W F TCBO+=100 
RESISTOR Si.i 1% ,125W F TC80¢"100 


RESISTOR 133 1% ,125W F TEs0e-100 
RESISTOR 1K 1% ,125W F TC#0+%"100 
RESISTOR 178 1% ,125W F TCs0e"100 
RESISTOR Sil 1x ,125W F TOs0e=100 
RESISTOR 1,33K 1% ,125W F TCs0+=100 


RESISTOR 10K 1% ,125W F TCB04=100 
RESISTOR 316 1% ,125W F TCs0ee100 
RESISTOR 287 1x ,125W F TC#0+~100 
RESISTOR 383 1% ,125W F TCB0e"100 
RESISTOR 1,21K 1% ,125W F TCBOe=100 


RESISTOR Sii 1% ,O5W F TCB0¢"100 
RESISTOR 1,5 Sx ,25W FC TCB8=900/41100 
RESISTOR 10K 1x ,125W F TOBO+e100 
RESISTOR 1K 1% ,125w F TCe0e=i00 
RESISTOR 1,1K 1x ,125W F TCBOee100 


RESISTOR@=TRMR S009 10% C SIDE*ADJ 1=TRN 
RESISTOR*TRMR 200 10% C SIOESADJ 1eTRN 
RESISTOR 866 1% ,125W F TC#0%=100 
RESISTOR 1k ,25x% ,125W F TCBO+"100 
RESISTOR 464 1x ,125W F TCBOee100 


See introduction to this section for ordering information 
*Indicates factory selected value 


1901=0040 
1901=0040 
190120040 
1901=0040 
1901=0040 


190120040 
1901-0040 
1901°0040 
1901=0040 
1901=0040 


190120040 


0490=0916 
0490=1013 
0490=1013 
049001013 
0490"1013 


0490°1013 
049021013 
0490"1013 
049081013 
049020916 


049071043 
0490=1013 
049081013 
049081013 


914020179 
91400179 
914070179 


2N3799 
1853=0020 
1854*0071 
185420071 
185420071 


Cuw{ /BaT00b{ IRF 
Chal /BaT0ab1 9RoF 
c8e6ass 

MFUC{/BeTOH9I091L oF 
Chal /BoTOedeRuak 


ETSOX103 
MPOC1/8eT0=9091 oF 
Caf /8eT0n{ Fbj oF 
C4al/BeT0a3 1 bRoF 
Cunl{/BaTOmi0iaF 


Cha{/BuT0u383R oF 
Chal /8aT0e7SioF 

Coal /BaTOel 471 oF 
Cum /BmTOPLOOL oF 
C4nl/8eT0e3a3ioF 


Chai /8sT0e7S01 =F 
Chel /BaT0al472uF 
CUnl/BuTOHiOjaoF 
MFUCi/8=T0=17RG0F 
Chul /BeT0eSi{ Ri oF 


Chel /BoT0H13Z3ROF 
C4ml/BaTOH1L001 oF 
Chui /BeT00l17BROF 
Céel/haTOeSiiRoF 
Cal /BuTOH133iOF 


Cun /BaT0al10020F 
CUa{/8aT0u3{ bRoF 
Chal /BeT0e287RoF 
Chali /BaT0e383ROF 
Chai /8aT0ni2i3eF 


C3=1/BeT0e5i1 {RG 
c8i5S5 

C4al/BaT0=10020F 
C4el/BeT0H1001 oF 
Chui /BaT0el101oF 


ETSoX501 
ETSoxX201 
C4al/BueTOeBbbROF 


PMESS oi /8eTOH=100iNC 


CHol /8eTOe4b40 OF 
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Replaceable Parts Model 86632B 


Table 6-2. Replaceable Parts 


Reference HP Part 
Designation Number 


Description Mfr Part Number 


069884055 RESISTOR 1K ,25x% ,125W F TC#80+"100 PMESSa1/B8eT0@1001eC 
075720278 8 RESISTOR 1,78K 1% ,125W F TCB0eH100 Cual /BaT0H1 781 oF 
075720180 RESISTOR 31,6 1% ,125W F TCB0+—100 075720180 

0757=0278 RESISTOR 1,78K 1% .125W F TCB0"100 C4ol/BuT00lTbi oF 
075720401 RESISTOR 100 1% ,125W F TC804"100 C4ml /BaTOML OL oF 


075720280 RESISTOR 1K 1% ,125W F TCB0e~100 Chol /BaT0al001eF 


1826=0089 OP AMP WB T0299 1322 
1820=0398 COMPARATOR GP 1{4eDIPo=P SN72710N 


190203193 DIODEeZNR 13,3V Sx DOe7 PDS, 4W TCB+, 059% 190203193 
1902~3059 DIODEeZNR 3,83V Sx DOe7 POR, UW TCee, 051% 190283059 


AS MISCELLANEOUS 


036021514 TERMINAL STUD SGLePIN PRESSeMTG 036001514 
1480=0073 PIN@ROLL ,062=IN@DIA ,25eINelLG BEaCU 1480"0073 
404000748 ExTR@PC BD BLK POLYC ,062=B8DeTHKNS 404020748 
4040=0781 EXTRePC BD ORN POLYC ,062eBD=THKNS 404020751 


86632°60005 LEVELING AMPLIFIER ASSEMBLY 86632°60008 


- 


016082204 
01800116 
018020116 
018020058 
016020168 


CAPACITOR@FXD 100PF #=SX% 3O00VDC MICA 0160"2204 
CAPACITOR@FXD 6, 8UF¢"10X% 35VD0C TA 150D685x903582 
CAPACITOR@FXD 6, 8UF%e10X% 35VDC TA 150D685x9035B82 
CAPACITOR@FXD SOUF*+7S=10% 25VDC AL 300S06G0e5CC2 
CAPACITOR@FXD ,1UF #@10% 200VDC POLYE 0160=0168 


CAPACTTOR@FXD 170UF*#7S5@10x% 1S5VDC AL 300177G015002 
CAPACITOR@FXD ,1UF+=10% 35VDC TA 150D0104x9035A2 
CAPACTTOR@FXD 1UFe=10% 35V0C TA 150D108x903SA2 
CAPACITOR@FXO 33PF ¢=@5X% 300VOC MICA 0160"2150 
CAPACITOR@FXD 33PF 5X 300VDC MICA 0160°2150 


=~Oneeo 


018022215 
0180=1743 
01800291 
916002150 
016022150 


018082215 
016022453 
018020094 
0180=0229 
016022150 


CAPACITOR@FXD 170UF#75=10% 15V0C AL 300177G60150D2 
CAPACITOR@FXD ,22UF +e10% BOVDC POLYE 0160=2453 
CAPACITOR@FXD 100UF*7S5@10% 25V0C AL 300107G025DD2 
CAPACITOR@FXD 33UF+"10% 10VDC TA 1500336x90108e2 
CAPACTTOR@FXD 33PF +e5X 300VDC MICA 016022150 


CAPACITOR@FXD 150PF 405% 300VOC MICA OM1SFySiJo3s00WVICR 
CAPACITOReFXD 100UF+75=i0x% 25V0C AL 300107G02SDD2 


014020196 
0186020094 


cw Vin coe w WAU id fu UI 


1901=0022 
1901-0022 
1901=9022 
190120025 
190129025 


DIODE@S8TABISTOR 10V 250MA 1901="0022 
DIODEeSTABISTOR 1{0V 250MA 1901e0022 
DIODE@STABISTOR 10V 250MA 1901°0022 
DIODE=GEN PRP 100V 200MA DO#7 190120025 
DIODE*GEN PRP 100V 200MA 00e7 1901°0025 


unNnwowvo wo 


190120047 
1901°0047 
190100047 
190120047 


DIODE=8WwITCHING 20V 75MA 10N§ 1901°0047 
DIQODE=SWITCHING 20V 75MA 10N8 190120047 
DIODEsSWITCHING 20V 75MA 10NS 190120047 
DIODEeSWITCHING 20V 75MA 10NS 1901°0047 


@Oomoonw 


049001013 


e 


RELAY*REED 1C 250MA 28VDC SVOCeCOIL 3VA 0490°1013 


9140°0179 1 COTL=MLD 22UH 10% Q875 ,1S550X,375LGeNOM 9140°0179 
914020179 COIL=MLD 22UH 10% 875 ,1550X,375LGeNOM 9140"0179 
9140@0179 COTL=MLD 22UH 10% O875 ,1550X.375LGeNOM 914020179 


- 


185320020 
1853-0001 
1205"0011 
1853-9020 
185420404 


TRANSISTOR PNP SI PDB300MW FT#150MHZ 1853-0020 
TRANSISTOR PNP SI TO0=39 PDs600MW 185320001 
HEAT SINK T0#S/T0e39=8CS 1205°0011 
TRANSISTOR PNP PDS300MW FTS1SOMHZ 1853-0020 
TRANSISTOR NPN TO=18 PDB360MW 1854=0404 


ororr 


185ue09071 
165400071 
165460071 
1853-0020 
185460071 


TRANSISTOR NPN POB3O0MN FTB200MH2Z 18540071 
TRANSISTOR NPN PDS300MW FYTe200MHZ 1854=0071 
TRANSISTOR NPN PD@300MW FTa200MHZ 165420071 
TRANSISTOR PNP POS300MW FTai1SOMHZ 1653-0020 
TRANSISTOR NPN PDa3SO0OMW FYe200MHZ 185420071 


NoNNN~ 


165400071 
185420404 
185420071 


TRANSISTOR NPN PDB300MW FY S200MHZ 1654e0071 
TRANSISTOR NPN TOe18 PDs360MW 1854-0404 
TRANSISTOR NPN PD®300MW FT®200MHZ 18540071 


No~™ 


075700421 
075720280 
075720279 
075700442 
075720280 


RESISTOR 825 1x ,125W F TCB0e0100 Chal /BaT0eb25RaF 
RESISTOR 1K 1% ,125W F TCM049100 C4al/BoT0Hl00iaF 
RESISTOR 3,16K 1x ,125W F TCBO+e100 Chal /BuT0e3i 61 oF 
RESISTOR 10K 1% ,125W F TCB0¢e100 C4nl /BaT0Hi002=F 
RESISTOR 1K 1% ,125W F TC#0+~100 C4ol/BwTO@LO0i oF 


069803156 
069883156 
069803161 
069803152 
0696=9084 


RESISTOR 14,7K 1x ,125W F TCBO+@100 Chel /BaT0ml42eF 
RESISTOR 14,7K 1% ,125W F TC#0+"100 Chal /BaT Onl 47 2uF 
RESISTOR 38,3K 1X ,125W F TCB0+e100 C4al /BuT0e38320F 
RESISTOR 3,48K 1% ,125W F TCBO+=100 Coal /BwT e348 oF 
RESISTOR 2,15K 1% .125W F TC#O+=100 Cool /Ba T0021 Sl oF 


O@m worry wWoows 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 86632B 


Reference 
Designation 


AURIY 
AaRi2 
AGR1Y 
AURiG 
AURIS 


AUR16 
AGR{7 
AuRiB6 
AuRi9T 
AGR20 


AuRat 
AuR22 
AUR23 
AGRad 
AuReS 


AaR26 
AUR27 
AGR2B 
AUR29 
AUR30 


AUR34 
AUR32 
AGR33 
AGR3G 
AGR35 


AURY6 
AUR37 
AUR3B 
AUR39 
AGR4O 


AGRG\ 
AuR4e 
AuRay 
AuRay 
AuRas 


AuRGoet 
AURUT 
AuRue 
AuRag 


HP Part 
Number 


069620084 
069803152 
075720280 
199020322 
069623155 


075720419 
069683152 
0696-9084 
075720280 
0757@0438 


075720346 
075700467 
075720280 
075720274 
069883430 


075720400 
075720346 
075720346 
075720199 
0696209084 


075720279 
069804037 
0698 a3454 
069603155 
210001758 


0698603155 
075720465 
069803452 
075720467 
069803154 


069803454 
075720441 
075720278 
069803160 
2100°0942 


069603160 
069803157 
075720438 
075720401 


ounn o Wit Wt @ ft Wu OMo —-OUWoDo 


WwewWwoo 


o@oren 


Table 6-2. Replaceable Parts 


RESISTOR 
RESISTOR 
RESISTOR 


OPTO@ISOLATOR LED=PCNDCT LAMP=PHOTOCOND 


RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESIs7OR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESIgTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR@eTRMR 1K SX WW SIDE@ADJ 1eTRN 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


Description 


2,15K 1% ,125W F TCEO+"100 
3,48K 1X .125W F TCB0+e100 
1K 1% ,125W F TC80¢e100 


464K 1% ,125W F TCB0+e"100 


681 1% ,125W F TCB040e100 
3,48K 1% 1250 F TCHO40e100 
2,15K 1% ,125w F TC80+-100 
1K 1% ,125W F 708040100 
S.11K 1% o125W F TC804"100 


10 1% ,125w F 7TC8040100 
121K ix ,i25w F TC#e040e100 
1K 1% ,125W F TCE0+"100 
1,21K 1% ,125W F TC80+"100 
21.5 1% ,125W F TCBO+"100 


90.9 1% ,125W F TC#04"100 
10 1% ,125W F TC80+=100 
10 1% ,125W F 708049100 
21,.5K 1% ,1e5W F TC80s"100 
2,15K 1% ,1e5W F TCB0+~"100 


3,16K 4% ,125W F TCBO4"100 
46,4 1% ,125W F TCB04=100 
215K 1% ,125W F TC804"100 
4,64K 1% .125W F TCB80+"100 


4,O4K 1% ,125W F TCBO+0e100 
100K 1% ,125W F TC#04"100 
147K 4% ,125W F TCB0+0100 
121K 1% ,125W F TC80+0100 
G,22k 1% ,125W F TCw0+e100 


215K 1% .125W F TCB04"100 

8,25K 1% ,125W F TCeOee100 
1,78K 1% ,125W F TC80+50e100 
31,6K 1% ,125W F TCH0se100 


RESISTOR@TRMR SOK 20% MG SIDE=ADJ 1eTRN 


RESISTOR 31,6K 1% « 
RESISTOR 19,6K 1% 
RESISTOR S,11K 1% 
RESISTOR 100 1% ,12 


1250 
125W 
125W 
Sw F 


F TC80+¢e100 
F TC#80+e100 
F TC80+=100 
TC80¢2100 


Replaceable Parts 


Mfr Part Number 


C4wl/BoT0e2i151oF 
Chol /BuT0m348i oF 
C4ml/BeT0Hl100L oF 
199020322 

C4al /BaT 004641 oF 


C401 /8eT0=68j Roof 
C4al /BaT0a34B ior 
Chal /BaT0e2151 oF 
Chal /BeT0Hl001oF 
C4al/BeT0MSi LL 9F 


Chal /BaT0H10ROoF 
C4al/BeT Onl 21 3aF 
C4mi /Be T0100 oF 
C4ol/BuT0H12130F 
PMESSe1 /BeaT0@21R50F 


Chal /BaT0HIORIGF 
C4al/BuT0@10R0MF 
C4a1/BeT0=1 0ROOF 
Cunl /BeT 0221 52eF 
C4ul/BalT 002151 oF 


Cuol{ /BaT0a31 61 oF 
Cual /BeT 0b bR4mF 
Chwl /BoT 0021 53eF 
C4al/BaT0e4b41 oF 
210021758 


Chel /BaT0eh bj oF 
Chal /BoT001003eF 
Chal /BaT0ald73aF 
Chef /BoT0al2i3yeoF 
C4ml/BeT0ad22\ oF 


C4al /Be T0021 53eF 
C4nl /8oT 098251 oF 
C4oi /Bel0a178i{ oF 
Cuwl/BaT0e31b2eF 
2100°094e 


Chal /BaT0o31 beef 
Cowl /baoT 021 9b62eF 
Chal /BoT0eSilioF 
C4al/BwoT0alOioF 


OP AMP GP T0299 
OP AMP GP T0299 


MLM301AG 
MLM301 AG 


AYUL 182020223 
Aaue 1820°0223 


AGVRY 190203139 
AGVRe 190203149 
AGVR3 190283059 


19023139 
1902=3149 
19023059 


DIODEmZNR 8,25V SX DOxw7 PDS,UW TCH+, 053% 
DIODEeZNR 9,09V SX DOe7 POm,UW TCE+,057% 
DIODE@ZNR 3,83V SX DO=7 POm,4W Tle=, 051% 


oom™m oo owwUw oD Wwe@woow 


AW MISCELLANEOUS 


TERMINAL@STUD SGLePIN PRESS=eMTG 
EXTRePC BD BLK POLYC ,062eB8DeTHKNS 
PIN®ROLL ,062eIN@DIA ,25eINelLG BEeCU 
EXTR=PC BD YEL POLYC ,062eB8DeTHKNS 


0360°1514 
404020748 
14800073 
4040°075e2 


036001514 
404000748 
148920073 
4040-0752 


8663260009 400/1K HZ MODULATION OSCILLATOR ASSEMBLY 86632260009 
0160=2055 
3001076025002 
300107G025DD2 
150D685x90358e2 
1500105x9035Ae 


016002055 
0180e0094 
018020094 
018000116 
0180"0291 


CAPACITOR@FXD ,O1UF *#80=20% 100VDC CER 
CAPACITOR@=FXD 100UF#7Se10% 25VDC AL 
CAPACITOR@FXD 100UF#75"10% 25V0C AL 
CAPACITOR@FXD 6,8UF#=10% 35V0C TA 
CAPACITOR@FXD 1UF¢"10% 35V0C TA 


0160°2199 
1500606x900682 
1500334x9035A2 
0160°0937 
0160°2671 


CAPACITOR@FXD 30PF #e5% 300VDC MICA 
CAPACITOR@FxD G0UF+e10% oVvOC TA 
CAPACITOR@FXD ,33uUFe010% 35y0C TA 
CAPACITOR@FXD 1000PF *=2% 300VDC MICA 
CAPACITOR@FXD ,{UF #©5% 80VDC POLYE 


016002199 
0180=2206 
018022205 
0160°0937 
016082671 


3001776015002 
0160"2226 
150D105x9035A2 
1500476x900682 


CAPACITOR@FXD 170UF4#7S5e10% 15VOC AL 
CAPACITOR@FXD 2200PF +=5x% 300VDC MICA 
CAPACITOR@FXOD juFe=10% 35VDC TA 
CAPACITOR@FXD U7UF+=10% eyOC TA 


0180-2215 
0160-2226 
018000291 
018001704 


Vwuou unity vt & fy Wwefeeo w 


DIODEsSWITCHING 30V SOMA 2NS D0035 
DIODEsswiITCHING 30V SOMA 2N8§ 00635 
DIODEseSwITCHING 3oV SOMA 2NS 00035 
DIODEeSwITCHING 30V SOMA 2NS D0e35 
DIODEeSWwITCHING 30V SOMA 2NS D035 


1901"0040 
190120040 
190120040 
1901=0040 
190120040 


190120040 
190120040 
1901609040 
190120040 
190160040 


oe ee ne 


DIQDEeSWITCHING 30V SOMA 2NS D0035 
DIODESSWITCHING 30V SOMA 2NS D0835 
DIODEseSWITCHING 30V SOMA 2NS D0@35 
DIODE@SWwITCHING 30V SOMA 2NS DO#35 


190180040 
190120040 
190120040 
190160040 


190120040 
190120040 
190120040 
190160040 


a 


See introduction to this section for ordering information 
*Indicates factory selected value 


TBACKDATING INFORMATION IN SECTION VII 6-7 


Replaceable Parts 


Reference 
Designation 


6-8 


Table 6-2. Replaceable Parts 


HP Part 


Number Description 


0490=0916 RELAY=REED 1A SOOMA SOVDC SVDCeCOIL 10VA 
049001013 RELAY@REED 1C 250MA 28VDC SVDCeCOIL 3VA 


914000179 COILeMLD 22UH 10% GB75 ,1550X,375LGeNOM 
914080179 1 COILeMLD 22UH 10% G875 .1550X,375LGeNOM 


TRANSISTOR PNP SI POBSOOMW FTsiSOMHZ 
TRANSISTOR NPN SI TO#18 POa3e0mMH 
TRANSISTOR NPN 8] POB3OOMW FTB200MHZ 


1853-20020 
16549404 
1854e0071 


RESISTOR 10K 1% .125W F TCmote100 
RESISTOR 100 1% ,125W F TC80s~100 
RESISTOR 3,48K yx ,125W F TCROeei00 
RESISTOR 619 1x ,125W F TCHOs=1{00 
RESISTOR 10K 1x ,125W F TCB0¢e100 


075720442 
0757=0401 
069803152 
075700418 
07570442 


OO@MWo oO Mosk 


075720442 
07570442 
075720462 
075721094 
075760439 


RESISTOR 10K tx ,125W F TCB0e0100 
RESISTOR 10K 1% ,125W F TCB0+ee100 
RESISTOR 75K 1% ,125W F TC80e08100 
RESISTOR 1,47K 1% ,125W F TCmO+ei00 
RESISTOR 6,81K 1% ,125W F TCBO4"100 


f£ouwon 


075720458 
07570458 
0757=0286 
069603457 
21001761 


RESISTOR Si,iKk 1x ,125W F TCB0ee100 
RESISTOR S1,1K 1K ,125W F TCB80e"100 
RESISTOR 9,09K 1% ,125W F TCBO+"100 
RESISTOR 316K 1x ,125W F TCBO0e"100 
RESISTOR®TRMR {0K 5% WH SIDESADJ 1eTRN 


oonw~~ 


RESISTOR@TRMR SK SX WW SIDE®ADJ LeTRN 
RESISTOR 316 1% ,125W F TCHOse100 
RESISTOR 26,1K 1X ,125W F TCBOee100 
RESISTOR 1,96K 1% ,125W F TCBO+e100 
RESISTOR 19,6K 1% ,125W F TCBO+"100 


210001760 
0698 as444 
069803159 
0698=0083 
069623157 


069893157 
075700442 
075700442 


RESISTOR {9.6K 1% oi25W F TCaoe=j00 
RESISTOR 10K 1% ,125W F TC#0+50e100 
RESISTOR 10K 1% ,125W F TCwOtei00 


o2ow ws @uUe~w 


1820-0223 OP AMP GP T0#99 
190200025 DIODE=ZNR 10V SX DO@7 POe.4W TCer,06% 


AS MISCELLANEOUS 


036001514 TERMINAL @8T7UD SGLePIN PRESSeMTG 
148020073 PINSROLL ,062=IN@DIA ,25eINolG BEoly 
404000748 ExTR@PC BD BLK POLYC ,062=BDeTHKNS 
404020783 EXTR=PC BD GRN POLYC ,062eBDeTHKNS 


86632"60003 FM ATTENUATOR ASSEMBLY 


016022199 CAPACITOR=FXD 30PF ¢e5% 300VDC MICA 
01800°0116 CAPACITOR@FXD 6, 8UFee10x% 3SVDC TA 
01800374 CAPACITOR@FXD 1{OUF+=10x% 20VDC TA 
018020374 CAPACTTOR@FXD 10UF#=10% 20V0C TA 
016082055 CAPACITOR@FXD ,O1UF #60220% 100VDC CER 


016022055 CAPACITOR@FXD ,O1UF #800e20% 100V0C CER 
016022055 CAPACITOR@FXD ,O1UF #800e20% 100VDC CER 
016022055 CAPACITOR@FXD ,OQ1UF #800e20% 100VDC CER 
018002207 CAPACITOR@FXD 100UF#=10% 10VDC TA 

016020174 CAPACITOR=FXD ,47UF #80220% 25VDC CER 


018020374 CAPACITOReFXD 10UF¢ei0x% 20VDC TA 

NOT ASSIGNED 
0180"0116 1 CAPACITOR@FXD 6, 8UFeei0x% 35V0C TA 
0180"0116 CAPACITOR@=FXD 6, 8UF#=10% 35VDC TA 
016022055 CAPACITOR@FXD ,O1UF #80520% 100VDC CER 


oe 


016022055 
016003455 
016003485 
016003455 
016022055 


CAPACITORSFXD ,o1UF +80=20% 100V0C CER 
CAPACITOR=FXD U70PF #010% iKVDC CER 
CAPACITOR®FXD 470PF #e10% 1kVDC CER 
CAPACITOR@FXD U70PF ¢ei0% 1KVDC CER 
CAPACITOR@FXD ,O1UF #80=20% 100VD0C CER 


ouMwuWo 


01602055 
016002055 
018002215 
016003455 
018000229 


CAPACITOR@FXD ,o1UF #¢80@e20% 100VOC CER 
CAPACITOR=FXD ,o1UF #80=20% 100VDC CER 
CAPACITOReFyXD 170UF4¢7Se10x% 15yDC AL 
CAPACITORsFXD Y7VOPF +e10x% 1KyDC CER 
CAPACITOReFXD 33UFeei0x% {OVDC TA 


MUU OO 


190160040 
190120040 
1901=0040 
190160040 
1901-0040 


DIODEsSWITCHING 30V SOMA 2N8 00935 
DIODEseSWITCHING 30V SOMA DOe35 
DIQODEseSWwITCHING 30V SOMA Do#35 
DIODE=SWITCHING 30V SOMA 00035 
DJODE=SWwITCHING 30V SOMA DO935 


me ee 


190120040 
1901090040 
1901*0450 
ped rd 


0 20040 


DIODEsSWITCHING 30V SOMA D0e35 

DIODEsSwITCHING 3oV SOMA D035 

DIODEeSWITCHING SOV 100MA 10NS DOx7 

See pee eens 50V 100MA 10NS D007 
Y) i>} 


~Nnee 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 86632B 


Mfr Part Number 


049020916 
0490=1013 


914020179 
914080179 


1853=0020 
1654=0404 
185420071 


Cua /BaTO=1002eF 
Chul /BaTOal Oia 
Chui /BuT0ad 4b oF 
C4ai/Bel0ab{IRoF 
Chali /BeTOHl002=eF 


Chai{/BuT0elO02eF 
Coal /BaT0H1002eF 
Chal /BeT0=7S5020F 
Chal /BaTOeluTiokF 
Chui /BaT0mbhi ier 


Chal /8eT0eSi1l2eF 
Cuu{ /BeT0e8i 1 20F 
MF UCi/BeT0e909i{ oF 
069803457 
21001761 


210021760 

C4ai/BaT003{ bRoF 
Chal /BaTOs2bi2eF 
Chal /BuTOel FbioF 
Chal /BoT0alFb2eF 


Cu=j{/BeTO={962eF 
Chai /BaT0Hl002eF 
Chal /8uT0HlO02eF 


MLMSOLAG 
1902-0025 


03601514 
148020073 
404020748 
404020753 


86632=60003 


016082199 
1500685x9035B2 
150D106x902082 
1500106x902082 
0160=2055 


01602055 
0160e2055 
0160"2055 
1SOD107x9010R2 
01600174 


1500106x902082 


1500685x9035B82 
1500685x903582 
01602055 


016022055 
016093455 
0160=3455 
016083455 
0160=2055 


016002055 
0160=2055 
3001776015002 
0160e3455 
1500336X9010B82 


190120040 
1901="0040 
190120040 
1901="0040 
1901=0040 


1901*0040 
1901-0040 
190180450 
1901=0450 
1901=0040 


Model 86632B Replaceable Parts 


Table 6-2. Replaceable Parts 


Reference 
Designation 


Description Mfr Part Number 


AGCRI1 19010040 DIODE@SWITCHING 30V SOMA 2NS 00035 1901=0040 
AoCRi2 190120040 DIODEeSWITCHING 30V SOMA 2NS D0=35 190120040 
AGCRI3 190120040 DIODE@SWITCHING 30V SOMA 2NS DO@35 19010040 


AeJ1 12501377 CONNECTOR@RF SMB FEM PC SO0=0HM 1250°1377 
219000326 WASHER@FL NM NO, 4 oiiS5eINeID ,188eINe0D 2190"0326 


en KK = 


AoK} 049020916 
AoKe 049000916 
A6K3 049060916 
Ab6KG 0490e0916 


RELAYeREED 1A SQOMA SOVDC SVOCeCOIL 10VA 0490°0916 
RELAYeREED 1A S0QMA SOVDC SVOCeCOIL 10VA 049090916 
RELAYeREED 1A SOOMA SOVDC SVDCeCOIL 10VA 049020916 
RELAY@REED 1A SOOMA SOVDC SVOCeCOIL 10VA 0490°0916 


AoLi 914000158 
AoL2 914000179 
AOL 914000114 
AoLY 910001629 
AgLs 9140°0144 


COILeMLD 1UH 10% Q832 ,0950xX, 25. GeNOM 91400158 
COIL=MLD 22UH 10% G87S ,1550x,375LG=NOM 914020179 
COIL=MLO 10UH 10% O855 ,1550x,375LGeNOM 91400114 
COIL®MLD 47UH SX O855 .155DX.375LG=2NOM 910021629 
COIL@MLD 4,.7UH 10% QG845 ,095D0X.25LG=NOM 9l40=0144 


oeaceo coco 


A6L6 914000144 
A6L7 914000144 
AoLs 914000144 
A6L9 914980114 
A6L10 914000114 


COIL=MLD 4,7UH 10% Q@845 ,0950x,25LG=NOM 914000144 
COIL@®MLD 4,7UH 10% Qa4S ,095DX,25LGeNOM 914000144 
COIL©MLD 4,7UH 10% Qe45 ,095DX,.25LGeNOM 9140=0144 
COIL©MLD 10UH 10% O855 .1550X,375LG=NOM 9140"0114 
COIL=MLO 10UH 10% Qe5S ,1550X.375LGeNOM 914000114 


£eooo 


= 


Aolit 914000114 COTL=MLD 10UH 10% O855 ,1550X,375LGeaNQOM 9140@0114 
TRANSISTOR PNP PDB300MW FT ai S0MHZ 1853-20020 
TRANSISTOR NPN POB300MW FY@200MHZ 16540071 
TRANSISTOR PNP POs300MW FTe1S0MHZ 185320020 
TRANSISTOR NPN PDB300MW FTB200MHZ 1854-0071 
TRANSISTOR NPN PDB300MW FT@200MHZ 165420071 


AoQ} 165300020 
AeGe 165400071 
4603 185320020 
4oa4 185400071 
4605 185400071 


TRANSISTOR NPN POB3OOMW FTB200MHZ 165420071 
TRANSISTOR NPN PDw300MW Frs200MHZ 1834e0071 


A6Q6 185400071 
4607 163400071 


~nw “MENS 


AR 075720279 
AoRe 0698e3447 
AbRE 069803155 
ABRY 075720260 
AoRST 075700460 


RESISTOR 3,16K 1% ,125W F TC#e04=100 Chel /BeoT0m3{b1oF 
RESISTOR 422 1% ,125W F TCR0+~100 C4al /BaT0ekQ2RoF 
RESISTOR 4,64K 1% ,125W F TCB0e=100 CUol /BuT0Hb64i oF 
RESISTOR 1K 1% ,125W F TC#0¢~"100 Chai /BoT0mlO0loF 
RESISTOR 61,9K 1% .125W F TCBO+%e100 Chal /BaT0a61 9207 


mW £O 


RESISTOR 38,3K 1% ,125W F TCa0¢e100 Chol /BaT0e38320F 
RESISTOR 3,83K 1% ,125W F TCe0+el00 Chol /BaT0a383ioF 
RESISTOR 316 1% ,125W F TC80¢0100 C4al /BeT 0031 6RoP 
RESISTOR 196 1% ,125W F TC#80+"100 Chel /BaT0ml 9b6R oP 
RESISTOR 1K 1% ,12S5W F TC80+9100 Cumi/BeT0al00LeF 


AoRe 069803161 
AoR7 069803153 
AGRE 069803444 
ARO 0698=3440 
AoRi0 075700280 


RESISTOR 19,6K 1% ,125W F TCB80+"100 C4al /baT001 96207 
RESISTOR 19,6K 1% ,125W F TCBO+e100 Chal /BuT001 9620F 
RESISTOR 1,78K 1% ,125W F TCa0+0100 C4wi /BaT00j 761 oF 
RESISTOR 1,78K 1% ,125W F TC80+=100 Chai /buT00i 781i oF 
RESISTOR 1K 1% ,125W F TCB80%=100 Chol /BaT0al00i=F 


AORII 069803157 
AoRi2 069803157 
AoR13 075700278 
AoRi4 0757¢0278 
AoR1§ 075700280 


RESISTOR 1,78 1% .125w F TCBO+"100 Chal /Bal0a178iof 
RESISTOR 17,8K 1% ,125W F TC#80e"100 CUol/BoT001782eF 
RESISTOR 17,8K 1% ,125W F TCBO+=100 Cuol/BeT 00} 782aF 
RESISTOR 10K 1% ,125W F TCB80e=100 C4ml /BwT0al002eF 
RESISTOReTRMR 10K 5% WW SIDEeADJ 1eTRN 210001761 


AbRI16 075720278 
AoRI7 069803136 
AoR18 0696=83136 
AbR19 0757@0442 
AoR20 210001761 


AobRai 0757e0442 
AbRee 075720199 
AbR23 210001755 
AoRau 075720290 
AoRast 210001758 


RESISTOR 10K 1% ,125W F TCBO0+"100 Cuol /BoT0H1002=F 
RESISTOR 21,5K 1% .125W F TCBO4e100 C4al /BoT0m21S2eF 
RESITSTOReTRMR 100 5% WW SIDE®ADJ 1eTRN 2100¢1755 
RESISTOR 6,.19K 1% ,125W F Tlw0+-100 MFUCL/B=T0°6191 OF 
RESISTOR@TRMR 1K 5% WW SIDE#ADJ LeTRN 210021758 


RESISTOR 1,33K 1% .125W F TCB80e"100 Chal /BaT0ei{ 33ieF 
RESISTOR 133 1% ,12S5W F TCB0+0100 Chol /BaT0al33RoF 
RESISTOR 14,7 1% ,125W F TCB0+"100 PMESSa1 /8eT 0 {4R7 oF 
RESISTOR 261 1% ,125W F TC#0+"100 C4el /BoT0H26100F 
RESISTOR 422 1% ,125W F TCB0e=100 C4ol/BaT0eb22RaofF 


AeR26 075700317 
AoRe7 069803437 
AoRes 069803428 
AoReg 069803132 
AoR30 069803447 


ceenw~ wMNow oO @ovooowo la Oo OwWw wun oo 


AoR31 075700279 
AOR32e 069803429 
AGR33 069603437 
AoR34 075700279 
AGR3S 069803447 


AoR36 075720278 
AoR37 075700279 
AgR38 06987212 
AoR39 069607212 
AbR4O 075700401 


RESISTOR 3,16K 1% .125W F TCB80+=100 Chal /BuJOu3{ 61 oF 
RESISTOR 19,6 1% ,125W F TCB80%"100 PMESSe1/BeT 0°) 9RbOoF 
RESISTOR 133 1% ,125W F TCB04"100 C4al/BoT0elL33RoPF 
RESISTOR 3,16K 1% .125W F TCB80%=100 Coal /BaT0a S161 oF 
RESTSTOR 422 1% ,125W F TCB8O+=100 Chol /BaT0edQ2RoaF 


RESISTOR 1,76K 1% ,125W F TCe0+e100 C4al/baT00j 781 oF 
RESISTOR 3,16K 1% ,125W F TCeo+e100 C4al /BoT0m3{bieF 
RESISTOR 100 1% ,0SW F TCB0se100 C301 /beT00100RaG 
RESISTOR 100 1% ,OSW F TCs0+e100 C301 /BaT0H100ReG 
RESISTOR 100 1% ,12SW F TC#0+=100 C4ol /BeT0=1 01 oF 


cowuowaoc 0 £oNnwo 


TRANSISTOR ARRAY MHQ6001 
IC GATE TTL NAND TPL 3eINP SN74G10N 


Aoi 1858-0008 
Agva 182020068 


— @ 


A& MISCELLANEOUS 


036001514 TERMINAL®STUD SGLePIN PRESS=MTG O360=1514 
14890073 PIN@ROLL ,062"IN@DIA ,25"INeLG BEeCU 1480°0073 
404000748 EXTRePC BD BLK POLYC ,062e8DeTHKNS 404020748 
404000754 ExtrepC BO BLU POLYC ,062eBDeTHKNS 4040°0754 


See introduction to this section for ordering information 
*Indicates factory selected value 
TBACKDATING INFORMATION IN SECTION VII 6-9 


Replaceable Parts 


Reference 
Designation 


ATAY 


ATAICI 
AvAIC2 
A7TALC3 
ATA\C4 
ATAICS 


ATA1CE 
ATA1C7 
A7A\CB 
A7AIC9 
A7A1C10 


ATAICRI 
ATA\CR2 


ATAYL1 
A7AiL2 


A7TA101 
A7A102 
A7TA1Q3 
A7A1Q4 


ATAIRY 
ATAtR2 
ATAIR3 
ATAYRY 
ATAIRS 


ATALRO 
ATAIR? 
ATALRE 
ATAYRO 
ATAIRI10 


ATARI1 
ATAIRI2 
ATAIRI3 


ATAITI 
ATh2 


AvA2aCi 
A7TAacea 
A7AaC3 
A7AaCY 
ATAaCS 


A7AaC6 
A7TA2C7 


ATAad1 
ATA2K, 
A7TAakKe2 


A7A2K3 
ATAaK4 


6-10 


HP Part 
Number 


866325060025 


016002437 
016002437 
016022437 
016022437 
016002437 


016002437 
016022437 
016002437 
036001749 
036001749 


036001749 


125020901 
1250°0901 
1250-0901 


86632=60017 


305020380 

86632200003 
86632200004 
86632020012 
86632020013 


86632=60008 
018020374 


016002055 
016002055 
016022055 


016022055 
016022055 
016022055 
016003456 
016003456 


190120040 
1901=0040 


910001626 
910001626 


185400404 
185400404 
185400404 
185400404 


069803154 
075720200 
069803444 
069893444 
069803444 


075720200 
069803154 
0696=3438 
06983444 
069803444 


069893444 
069803444 
210001788 


08SS20e6044 
86632260001 


016022055 
018000197 
016022055 
016002055 
016022055 


016003455 
016003455 


125001255 


049001013 
04900916 
049981013 
049001013 


£ NG OCW oO 


ooo Ww 


eoovono 


Table 6-2. Replaceable Parts 


Description 


REAR PANEL ASSEMBLY 


CAPACITOR=FOTHRU SOOOPF +80 20x 
CAPACITOR@FOTHRU SOOOPF +80 =20% 
CAPACITOR@FOTHRU SOOOPF #80 #20% 
CAPACITOR@FDTHRU SOOOPF +80 =20% 
CAPACITOR@FOTHRU SOOOPF #80 20% 


CAPACITOR@FDTHRU SOOOPF +80 =20% 
CAPACITOR@FOTHRU SOO00PF #80 =20% 
CAPACITOReFDTHRU SOOOPF #80 20% 
TERMeFEED THRU,BRS CDeP ,00015TK 
TERMeaFEED THRU,BRS COeP ,00015TK 


TERMwFEED THRU,BRES CDeP ,00015TK 


CONNECTOR@RF 8MB M SGLeHOLE@FR S0e0HM 
CONNECTOReRF SMB M SGLeHOLE@FR S0e0HM 
CONNECTOR®RE §MB M §GLeHOLEeFR S0e0KM 


CABLE ASSY, REFERENCE SWITCH BOARD 


A7 MISCELLANEOUS 


WASHER@FL NM NO, 0000 ,03feINeoID 
COVER, OSCILLATOR 

COVER, MIXER 

SPACER, COVER 

HOUSING, REAR 


20MHZ MIXER ASSEMBLY 


CAPACITOR@FXD yoUFeeiox 20VOC TA 

NOT ASSIGNED 

CAPACTTOR@FXD ,O1UF #800e20% 100V0C CER 
CAPACITOR@FXD ,O1UF #80220% 100V0C CER 
CAPACITOR@=FXD ,OLUF *#80020% 100VDC CER 


CAPACITOR®FXD ,O1UF #80e20% 100V0C CER 
CAPACITOR@FXD ,OLUF #80e20% 100VDC CER 
CAPACITOR@FXD ,O1UF #805°20% 100V0C CER 
CAPACITOR@FXD 1000PF +=10%. 1KVDC CER 
CAPACITOR@FXD 1000PF #=10% IKVOC CER 


DIODEsSWwITCHING 30V SOMA 2NS3 0035 
DIODEeSWITCHING 30V SOMA 2NS DO@35 


COIL@MLD 36UH Sy Q860 ,1550X,375LGaNOM 
COIL=MLD 36UH Sy Q860 ,155DX,375LGeNOM 


TRANSISTOR NPN SI TOo16 POB360MW 
TRANSISTOR NPN 81 TO=18 PDS360MW 
TRANSISTOR NPN SI TO=18 PDS360MW 
TRANSISTOR NPN gI TO=16 PDw360MW 


RESISTOR 4,22K 1% ,125W F TC80+=100 
RESISTOR 5,62K 1% ,125W F 708040100 
RESISTOR 316 1% ,125W F TC#04"100 
RESISTOR 316 1% ,125W F TCBo+=100 
RESISTOR 316 1% ,125W F TC#0¢=100 


RESISTOR 5,¢62eK 1% e125wW F TC8O040e100 
RESISTOR 4,22K 1% ,125W F TCBO+0e100 
RESISTOR 147 1% ,125W TC#0+"100 
RESISTOR 316 1% ,125W F TCB0+"100 
RESISTOR 316 1% ,125W TC80+2100 


RESISTOR 316 1% ,125W TC#0%"100 
RESISTOR 316 1x ,125W TC#80¢"100 
RESISTOR=TRMR S00 10% TOP@ADJ 1eTRN 


TRANSFORMER, RF SePIN 
20MHZ SWITCH ASSEMBLY 


CAPACITOR@FXD , oUF +80e20% 100V0C CER 
CAPACITOR@FXD 2, 2uFeei0x% 20v0C TA 

CAPACITOR@FXD ,o1UF #80e20% 100V0C CER 
CAPACITOR@FXD ,o1UF #80=-20% 100V0C CER 
CAPACITOReFXO ,o1UF #80—20% 100VDC CER 


CAPACITOR@FXD 47OPF #=10% iKVOC CER 
CAPACITOR@FXD u7OPF +e10% 1KVDC CER 


CONNECTOReRF 8MB M PC SQe0HM 


RELAY@REED 1C 250MA 28VDC SVDC@COIL 
RELAyYsREED 1A SoOMA SovOC SyDCeCOIL 
RELAYeREED 1C 250MA 28VDC SVOCeCOIL 
RELAY*REED 1C 250MA 28V0C SVOCeCOIL 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 86632B 


Mfr Part Number 


86632060025 


016092437 
0160°2437 
016022437 
016002437 
016002437 


0160°2437 
016022437 
01602437 
036001749 
036081749 


0360°1749 


125020901 
125020901 
125020901 


86632060017 


305020360 

86632200003 
86632200004 
Bbo32e20012 
86632=20013 


86632=60008 
150D106x902082 


0160°2055 
01602055 
016022055 


016022055 
0160=2055 
016022055 
0160<3456 
0160"3456 


1901°0040 
190120040 


910091626 
9100"1626 


1654=0404 
1854=0404 
165480404 
185420404 


Chol /BelT0ub22i oF 
C4al /BaT0eSb2i1 oF 
C401 /BuT0=31 ORO 
C401 /8=T0°31 ORO 
C4al /Ba T0031 OR=F 


Chel /buT0aS621 oF 
C4wl/BaT0e4 221 oF 
Chal /BaT0m147RoF 
CUel /BeT0031bReoP 
CUal /BaeTOa3{6RofF 


C4ej /8eT0=31 bRoF 
C4ei/BeaT0a31bRoF 
82PR500 


0855206044 
86632060001 


016022055 
15oD225x9020he 
0160°2055 
016022055 
0160=2055 


016023455 
0160°3455 


1250°1255 


0490e1013 
04900916 
0490=1013 
049001013 


Model 86632B 


Reference 
Designation 


A7AaL1 
A7A2L2 
A7AaL3 
A7A2L4 
A7AaLS 


ATA2L6 
ATA2L7 


AT7A3 


ATA3C1 
ATA3C2 
ATA3C3 
ATA3C4 
A7A3CS 


ATA3C6 
ATA3C7 
ATA3C5 
ATA3C9 
ATA3C10 


ATASCi1 


HP Part 
Number 


914000144 
9140~0144 
9140980144 
914000144 
914000144 


914000144 
914000144 


86632060002 


018000197 
018020116 
018020228 
016022055 
0160°0116 


016002085 
018000116 
016022085 
016022199 
0160°2055 


0180520094 


-woce-oD oo oo eococo 


oN o- Oo 


Table 6-2. Replaceable Parts 


COIL=MLD 4, 
COIL=MLD 4, 
COIL@MLD 4, 
COIL®=MLD 4, 
COIL=MLD 4, 


COTLeMLD 4, 
COIL@MLD 4, 


Description 


7UH 
7UH 
7UH 
7UH 
7UH 


7UH 
7UH 


10% 20 095DX,25LGeNOM 
10% 20950X,.25LG=NOM 
10% 0 9950X.25LGeNOM 
10% 20 9950X.25LGeN0M 
10% 2095D0X,25LGeN0M 


10% 20950xX,25LGeNOM 
10% 20950X.25LGeNOM 


20MHZ VCO ASSEMBLY 


CAPACITOR@F xD 
CAPACTTOR@FXD 
CAPACITOR@FXD 
CAPACITOR@=FXD 
CAPACITOR@FXD 


CAPACITOR@=FXD 
CAPACI TOR@FXO 
CAPACITOR@FXD 
CAPACITOR@=FXD 
CAPACITOR@FXD 


CAPACTTOR@F XD 


2,2UFe=10% 20V0C TA 
6,8UF+e10% 35VDC TA 
22UF+=10% 15V0C TA 

sO1UF #80020% 100V0C CER 
6.8UF*e10% 35V0C TA 


eOLUF #80620% 100V0C CER 
6,.8UF+=10x% 35VDC TA 
2OLUF #80"20% 100VDC CER 
30PF ¢@5% 300V0C MICA 
eO1UF #80=20% 100V0C CER 


1OOUF*7S=10% eSvOC AL 


Replaceable Parts 


Mfr Part Number 


914020144 
9140=—0144 
9140"0144 
9140°0144 
914020144 


914090144 
9140°0144 


86632-60002 


1S0d225x9020A2 
1500685x9035B2 
1500226x9015B82 
0160°2055 

1500685x903582 


016022085 
150D685x9035B2 
016022055 
0160°2199 
016022055 


300107G0250D2 


015020059 
01602055 
0160°0945 
01602266 


ATA3C12 
ATA3C13 
A7VA3Ci4 
A7A3C15 


ATA3C16 
ATA3C1i7« 
ATA3C18 
A7VA3C19 
A7A3C20 


ATA3C21 
ATA3Ce2 
ATA3C23 
A7A3C24 
ATA3C2S 


A7VA3C26 
A7A3C27 
A7A3C2B 
ATA3C29 
A7A3C30 


015000059 
016002085 
016000945 
016002266 


CAPACITOReFXD 3,3PF ¢e,25PF SoovDC CER 
CAPACITORePXD ,O1UF #80820% 100VDC CER 
CAPACITOR@FXD 910PF *#@5% 100VDC MICA 
CAPACITORsFXD SuPF 05% SQOVDC CER 04830 


01602055 
015020059 
0160"2253 
0160°2253 
0160°2055 


0160°2085 
01500059 
0160°2253 
0160°2253 
016052085 


016022201 
016022055 
01800116 
018000374 
016022055 


CAPACITOR@FXD ,O1UF *80220% 100VDC CER 
CAPACITOR@FXD 3,3PF ¢e,25PF SoovDC CER 
CAPACITOR@FXD 6,8PF +2,25PF SOOVDC CER 
CAPACTTOR@FXD 6,8PF %=,25PF SOOVDC CER 
CAPACITOR@FXD ,O1UF #80020% 100VDC CER 


0160"2201 
0160°2058 
150D685x9035B82 
1500106x9020B2 
016062055 


CAPACITOR@FXD SiPF 25% 300V0C MICA 
CAPACITOR@FXD ,O1UF *#80220% 100VDC CER 
CAPACITOR@FXD 6, 8UF+e10% 35VDC TA 
CAPACTTOR@FXD 10UFee10% 20v0C TA 
CAPACITOR@FXD ,O1UF #805020% 100VDC CER 


Sue O~s ovvoso £wooer 


CAPACITOR@FXD 620PF +e5% 100VDC MICA 
CAPACIYOR@FXD 620PF #e5% 100VDC MICA 
CAPACITOR®FXD ,O1UF #80020% 100V0C CER 
CAPACITOR-FXD .O1UF +80-20% 100VDC CER 
CAPACITOR-FXD .O1UF +80-20% 100VDC CER 


016023536 
016023536 
016022055 
0160-2055 
0160-2055 


016023536 
016023536 
0160-2055 
0160-2055 
0160-2055 


ww OWw 


CAPACITOR-FXD .01UF +80-20% 100VDC CER 
CAPACITOR@PXD ,O1UF #80620% 100V0C CER 
CAPACITOR@FXO ,u7UF +e20% SOVDC POLYSTY 


0160-2055 
0160°2055 
016023164 


0160-2055 
016022055 
016003184 


ATA3C31 
ATA3C32 
ATA3C33 


ATASCR1 
ATA3CR2 
ATA3CR3 
ATA3SCRG 
ATA3CRS 


ATA3CRE 
ATVA3CR7 
ATA3CRB 
ATA3CR9 
ATA3CRI0 


ATASCRi1 
AVA3CRi2 


AVA3K1 
ATVA3K2 


ATASL1 
ATA3L2 
ATA3L3 
A7A3L4 
ATA3L5 


ATA3L6 


~wOWw 


DIODEeSWITCHING 30V SOMA 2NS D035 
DIODE=SWITCHING 30V SOMA 2N8 00935 
DIODE@SWITCHING 30V SOMA 2NS 00e35 
DIODEeSWITCHING 30V SOMA 2NS D0=35 
DIODE@SWITCHING 30V SOMA @NS 00235 


190120040 
1901=#0040 
190120040 
190120040 
1901420040 


190120040 
190120040 
190120040 
190120040 
190120040 


oe pe ee ee 


190120040 
190120040 
190120040 
012220065 
0122°0065 


DIODEesWwITCHING 30V SOMA 2N8 DOe3S 
OIODE@SWITCHING 30V SOMA 2NS$ 00235 
DIODE*SWITCHING 30V SOMA 2NS 00935 
DIODEsVVC 29PF 3% 
DIODEeVVC 29PF 3x 


190120040 
190120040 
1901°0040 
012200065 
012220065 


0122"0065 
1901"0040 


DIODEeVVC 29PF 3% 
DIODE*8WITCHING 30V SOMA 2@NS D0=35 


012200065 
190120040 


——~ “SNe oe 


RELAYeREED 1A 100MA 250VAC 9VDCeCOIL 3VA 
RELAY*REED 1A S00MA SOVDE SVOCeCOIL 10VA 


049000782 
049080916 


049000762 
0490=0916 


cfr 


COTLeMLD 22UH 10% Gu75 ,1550X,375LGeNOM 
COIL=MLD 47UH 5% QUSS ,155DX,375LGeNOM 
COIL 1UH 5% Qui2S ,3120X1,047LGeNOM 
COIL@MLD 2,7UH 10% Qm33 ,155DX,375LGeNOM 
COIL®MLD 10UH 10% GaSS .185DX.375LGeNOM 


91400179 
9100=1629 
9100"2816 
9140°0160 
9140°011a 


914000179 
910001629 
910002816 
914020180 
9140~oiig 


fS£euce 


914000114 


2N5245 
1654"9404 
2N5179 
1653=0020 
1654e0404 


= 


914080114 COTLeMLD 10UH 10% O85§ ,1550X,375LGeNOM 
185500081 
18S40e0404 
165400345 
1653-0020 
165409404 


ATA3Q1 
A7A3G2 
ATA3Q3 
A7A304 
A7A305 


TRANSISTOR JeFET NeCHAN DeMODE SI 
TRANSISTOR NPN $I TO°18 POs360MW 
TRANSISTOR NPN 2NS5179 SI TO#72 PDs200MW 
TRANSISTOR PNP SI POS300MW FTsiSOMHZ 
TRANSISTOR NPN $1 T0018 POS360MW 


oreo, 


TRANSISTOR NPN 8I T0918 PDB360MW 
TRANSISTOR PeCHAN EwMODE TOe72 SI 
CONNECTOR@SGL CONT SKY ,018eINeBSCu87Z 
TRANSISTOR NPN $I TO#18 PDB360MW 


18540404 
1855-0098 
125101556 
1854=0404 


A7A306 
A7A307 


A7A308 


1854-0404 
185500098 
125121556 
185400404 


Choi /Bel0aSb2ieoF 
Chal /Bu0ul2i2uF 
CHol /BwT0eS1 IRM 
Chal /Bel Oud b62=F 
C4ml /BuT0el2i2eF 


RESISTOR S,62K 1% ,125W F TCHOsel100 
RESISTOR 12,1K 1% .125W F TCBO+e100 
RESISTOR Sit 1% ,125W F 1C#0+=100 

RESISTOR 31,6K 1x gies 4 pveeterte 


ATASRi 
A7A3R2 
ATAIRS 
ATA3RU 
ATA3R 


075720200 
O7S7eQ44u 
075700416 
0696=3160 


on~~ onwoo 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 


Reference 
Designation 


ATA3R6 
ATA3RT 
ATA3RB 
ATAZRO 
ATASRIO 


ATABRY4 
ATA3Ri2 
A7A3R13 
A7A3RIG 
ATA3RI5 


ATAZR16 
ATA3RI7 


HP Part 
Number 


0757@0444 
075720200 
2100°1776 
075700440 
075720280 


069603151 
075720401 
069603157 
075720288 
075720199 


069863440 
075701094 


Table 6-2. Replaceable Parts 


Description 


RESISTOR 12,.1K 1% .125W F TCB04"100 
RESISTOR $,62K 1% o125W F TCaore100 
RESISTOR@TRMR 10K 5X WW TOP@ADJ {eTRN 
7,5K 1% ,125W F TCe0sei00 

1K 1% ,125W F TC#e0e¢e100 


2,87K 3% ,125W 


RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
RESISTOR 


100 1% 


oi2SW F 


19,6K 1% ,12e5W 
9,09K 1% e125wW 
21.5% 1% .125W 


196 1% 


6125" F 


1,.47K 1% ,125W 


F 168040100 
TC8040100 

F TC804+0100 
F TCB0+e100 
F 708045100 


TC80+2100 
F yCs0+e100 


Model 86632B 


Mfr Part Number 


C4ol/beT0el2ieor 
C4ni /BeT0=S621°F 
2100°1776 

Cuel /BuT0e7S0ioF 
Chel /BaT0Hl0019F 


Cuol /BaT0aZ87 LaF 
Cuol /BaT0esOleoF 
Chol /BaT001 9620F 
MF 4C1/B807029091 oF 
C4ol /BaT0n21520F 


Chol /BeT 001 96RoF 
Chal /BaT el 471 oF 


C4ei /BoT007SROaF 
C4al/BoT0elb23eF 
C87545 


Chwj /baT0ekQ2ReaF 
C401 /BaT0eb22RaP 
Cel /BuT0e5b62i10F 
C4nl /BoT0eh221 oF 
Chal /BeT0elO00loF 


A7TAZRIB 
A7A3R19 
ATVA3R20 


075720398 
075700470 
068327545 


RESISTOR 75 1% ,125W F TC#0+=100 
RESISTOR 162K 1% ,125W F TCBOs=100 
RESISTOR 750K Sx ,25W FC TCB—800/4900 


owe Oo~w we won el 


ATASR24 
A7TA3R22 
ATA3R23 
ATA3R24 
ATA3R25 


0698e S447 
0698 a3447 
075700200 
0698e3454 
075720280 


RESISTOR 4e2 ix ,125W F TCBO+e100 
RESISTOR 422 1% ,125W F TCB0+9100 
RESISTOR 5,62K 1% ,125W F TC80se100 
RESISTOR 4,22 1% .125W F TCBO+"100 
RESISTOR 1K 1% ,125W F TCB80¢e100 


069803154 
075720401 
075720200 
075720401 
0698-3444 


C4al /boT0md22ioF 
C4ai /BeT0elOloF 
C4el /Be 025621 oF 
Chai /BaTOalOloF 
Cum /beT0a31 ORF 


ATA3R26 
ATA3R27 
ATA3R28 
ATA3R29 
A7A3R30 


RESISTOR 4,22Kk 1% .125W F TCBO+"100 
RESISTOR 100 1% ,125W F TC80e=100 
RESISTOR 5,62K 1% ,125W F TC#0+0100 
RESISTOR 100 1% ,125W F TCB0e=100 
RESISTOR 316 1% ,125W TCadsel00 


Ct i wonwes 


Chai /BuT 0031 ORO 
Chal /BmT0e316ROF 
Cunt /BuT 0-31 bROoPF 


0698 e3444 
069803444 
0698 a3444 


ATA3R31 
ATA3R32 
ATA3R33 


F 
RESISTOR 316 1% ,125W F TCB0+"100 
RESISTOR 316 1% ,125W F TCB0+=100 
RESISTOR 316 1% ,125W F TCB0e"100 
ATA3U4 182000223 OP AMP GP T0699 
190203193 
190203104 
190203139 


MLM301AG 


1902=3193 
190203104 
190203139 


ATA3ZVRy 
ATA3VRa 
ATAZVRY 


DIODEeZNR 13,3V Sx D0e7 POS, UW TCay, 059% 
DIODEeZNR 5,62V Sx DOe7 POR, UW TCHs, 016% 
DIODESZNR 8,25V S¥ DOxw? PDa,4W Tee, 053% 


Aa 86635260006 


MOTHER BOARD ASSEMBLY 86635-60006 
016023456 
016023455 
016003455 
016003456 
016003455 


CAPACITOR@FXD 1000PF e=10% IKVDC CER 
CAPACITOR@FXO u7OPF e210% IKVDC CER 
CAPACITOReFXD u7oPF %010% \KVDC CER 
CAPACITORePXD 1000PF #e10% 1KVOC CER 
CAPACITOR®PXD 470PF #=10% iKVDC CER 


016023456 
0160°3455 
016023455 
016003456 
0160e3455 


0160e3455 
016003456 
016023456 
016003456 
016083456 


CAPACITOR@FXD S7OPF +e10X% IKVOC CER 
CAPACITOR@FXD 1000PF 910% 1KVOC CER 
CAPACITOR@FXD {000PF #210% 1KVOC CER 
CAPACITOR@FXD {000PF #e10% 1KVOC CER 
CAPACITOR@FXD 1000PF +e10% {KVOC CER 


016003455 
0160°3456 
0160°3456 
016003456 
0160°3456 


016003455 
016003456 
016002058 
0160-2055 
0160-2085 


CAPACITOReFXD 470PF 010% 1KVDC CER 
CAPACITOR@FXD 1000PF ##10% 1KVOC CER 
CAPACITOR@FXD ,O1UF #80020% 100VDC CER 
CAPACTITOR@FXD ,O1UF #80620% 100V0C CER 
CAPACITOR@FXD ,O1UF #80020% 100VDC CER 


016023455 
01603456 
0160=2058 
016022055 
0160°2055 


oovocu occ cw wer uN 


o 


1910"0016 DIODE=GE 60V 60MA 1U8 D097 1910°0016 
914900144 
9140080144 
910002259 
914900144 


COIL®MLD 4,7UH 10% Q845 ,095DxX,25LG=NOM 
COTLeMLD 4,7UH 10% G85 .095DX,25LGeNOM 
COILeMLD 1,5UH 10% Ge32 ,095DX,25LG=NOM 
COILeMLD 4,7UH 10% QBuS ,095DX,25LGeNOM 


914020144 
914000144 
9100°2259 
914000144 


co@moo 


069827219 
069807210 
069807214 
069607210 
069887210 


RESISTOR 196 1% ,05W F TCe04=100 
RESISTOR 62,5 1% ,OSW F TC#0+"100 
RESISTOR 121 1% ,OSW F TCB0%=100 
RESISTOR 62,5 1% ,OSW F TC804¢=100 
RESISTOR 82,5 1% ,05W F TC80+"100 


C3=1/Be T0921 96R9G 
C301 /8oT00e82RS5aG 
C30l/BeT0al2iReG 
C301 /BeT00e82R50G 
C30i/BeT00eB2R5eG 


“Ne NO 


069807214 
069807214 
069807214 
0696e7214 
069807210 


RESISTOR 121 1% ,OSW F TCB0+e100 
RESISTOR 121 1% ,OSW F TCB04e100 
RESISTOR 121 1% ,OSW F TCB04e100 
RESISTOR 121 1% ,O5w F TCwB04—100 
RESISTOR 82,5 1% ,05wW F TC804—100 


C3al/BoT0ef2iRoG 
C301 /BaT0el 21RG 
C3el /BeT0el21ReG 
C3nl/BeT0Hel21{ReoG 
C301 /BoT00e82R5aG 


de ee ee oe 


0698=7210 RESTSTOR 62.5 1% ,05W F TCm0+=100 C301 /aeT00—g2R5=G 
125102026 
123102035 
1251562035 
1251-2035 
125102035 


CONNECTOR@PC EDGE 18eCONT/ROW 2ROWS 
CONNECTOR@PC EDGE 1S5eCONT/ROW 2eROWS 
CONNECTOR@PC EDGE 15eCONT/ROW 2eROWS 
CONNECTOR@=PC EDGE 15*CONT/ROW 2=ROWS 
CONNECTOR®PC EDGE 15eCONT/ROW 2eROWS 


1251°2026 
1251-2035 
1251°2035 
12512035 
125122035 


oooonm ~ 


125102034 


CONNECTOR@PC EDGE 10eCONT/ROW 2eROWS 125122034 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Model 86632B 


Reference 
Designation 


HP Part 
Number 


86632260049 


018000116 
018000374 
016004084 
018001704 


190160040 
190120040 


914000179 
914000179 


1853-0007 


0757=0290 
069803447 
210002413 
069803160 
075720278 


075701094 
075720346 


182000704 
182000535 
182600013 


036001514 
404000748 
148000073 
404000756 


214020356 
145080394 
214000356 
145020394 
214020092 
14500183 
14509°0371 
2950-0082 


125020913 
112000589 
66632060024 
125103087 
$04000380 
504060381 
210002728 
310120044 
86632060014 
125120546 
125000885 
866325260023 
1251-20546 
86632560019 
125100546 
125020865 


845353060012 
125020872 


037001091 
037002499 
037002195 


051000729 

866012000013 
86601°20019 
86601220020 
86601040018 


Cc woroor oe oO 


Table 6-2. Replaceable Parts 


Description 


DEVIATION DETECTOR ASSEMBLY 


CAPACITOR@FXD 6, 8uFeei0x% 35V0C TA 
CAPACITOR@FXD 10UFe=10% 20VDC TA 
CAPACITOR@FXD ,1UF 220% SOVOC CER 
CAPACITOR@FXD G7UF#=10% 6VDC TA 


DIODEseSWITCHING 30V SOMA 2NS8 D038 
DIODE©SWITCHING 30V SOMA 2NS$ 00=35 


COIL=sMLD 22UH 10% G@B75 ,1550x,375LGeNOM 
COILeMLD 22UH 10% G875 ,1550xX,375LGeNOM 


TRANSISTOR PNP 9N3251 81 T0018 PD#360MW 


RESISTOR 6.19K 4% .125W F TCeoe=100 
RESISTOR Gee 1% ,125W F TCB0+=100 
RESITSTOReTRMR 200 10% C SIDEeADJ {eTRN 
RESISTOR 31,6K 1% ,125W F TCB0+e100 
RESISTOR 1,78K 1% ,125w F TCs0+e100 


RESISTOR 1,47K 3% ,125W F TCHOsei00 
RESISTOR 10 1% ,125W F TCB80s"100 


IC MV TTL MONOSTBL RETRIG 
IC DRVR TTL AND DUAL 2eINP 
OP AMP LOWeNOISE T0099 


AG MISCELLANEOUS 


TERMINAL@8TUD SGLePIN PRESSeMTG 
ExTRePC BD BLK POLYC ,062e8DeTHKNS 
PINCROLL ,062*IN@DIA ,2S5eINeLG BEeCU 
EXTRePC BD WHT POLYC .062eBD=THKNS 


CHASSI8 PARTS 


LAMPeINCAND 7683 SVOC 60MA TejoBULB 
LAMPHOLDER DCeskT SLOR@LUGeTERM 
LAMPeINCAND 7683 SVDC 60MA TeleBULB 
LAMPHOLDER DC=S8kT SLOR=LUG=TERM 
LAMPeINCAND 685 SVDC 60MA Tel=BULB 
LAMPHOLDER MDGTeSC@=FLG=SKT TUR@TERM 
LENS CAP AMB=TL ,2199DIA 12°40 THD 
NUT@HEX@DBLeCHAM 1/4e40eTHD .062eINe=THK 


CONNECTOR@RF BNC FEM SPCL=MTG S0°0KM 
METER 2,5 IN CASEy 1 MA Fads TAUT BAND 


CONNECTOR ASSY, REAR(P/O A7pINCL W1y2,3) 
CONTACTeCONN U/WeRECT FEM CRP 

CONNECTOR, 42=PIN 

CONNECTOR PACE, U2=PIN 


RESISTORsVAR CONTROL C 1K 20% LIN 
SWITCHePB SP8TeNO MOM ,SA 115VAC RED@BTN 


CABLE A88Y, 20 MHZ INPUT,WHITE/GRAY 
(PART OF PS) 

CONNs R&P CONT? RECT SERi COAXSKT 

CONNECTOR®RF SMB FEM UNMTD S0e0KM 

CABLE ASSY, AM OUTPUT, WHITE/BLUE 
(PART OF PS) 

CONNS REP CONTs RECT SERS COAXSKT 


CABLE ASSY, 20 MHZ OUTPUT, WHITE/RED 
(PART OF PS) 

CONNS R&P CONTs RECT SERS COAXSKT 

CONNECTOReRE 8MB FEM UNMTD S0"0HM 

CABLE ASSY, FM MODULATION, GRAY 

CONNECTOReRF SMB FEM UNMTD S0@0HM 


MISCELLANEOUS PARTS 


KNOBeBASE 1/2 JGK ,25eINelD 
(MODULATION LEVEL) 

KNOB@BASESSKT 172 JGK .2S5eINeID 
(SOURCE) 

KNOBeBASESSKT 1/2 JGK ,25eINeID 
(MODE) 


RETAINERePUSH ON CIRC EXT ,203eINeDIA 
LATCH 

STUD LATCH 

WASHER LATCH 

SCREW, METER ADJUST 


Replaceable Parts 


Mfr Part Number 


86632—60049 


1500685x903582 
1500106x9020B2 
0160°4084 

1500476x9006B2 


190120040 
1901"0040 


914020179 
914020179 


2N3251 


MFuC1/8=T096191eF 
C4el/BaT0edQ2Reor 
ETSOX201 

Chul /BaT003{620F 
Cun /BaT00j7hiaF 


Chal /Bal Qual 47{oF 
C4n{/BeT001 0RO=F 


8N74122N 
8N754516P 
sss74icJ 


0360"1514 
4040°0748 
148020073 
404020756 


CM7 07683 

148020394 

CM7e7683 

145000394 

685 TIP END 
145020153 

1450°0371 

ORDER BY DESCRIPTION 


125020913 
11200559 
86632-60024 
1251=3087 
$040°0360 
5040-038} 
2100=2728 
3101°0044 
86632=60014 
T1t9#170548 
1250°0885 
86632—60023 
1172170548 
B6632=60019 
TIye170548 
1250°0885 


86635—60012 
1250-0872 


0370"1091 
0370"2499 


037082195 


05100729 

86601200013 
86601820019 
86601220020 
86601=40018 


See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 


Reference 
Designation 


6-14 


HP Part 
Number 


86632200013 
86632=20023 
86632020032 
86632=20036 
86634200005 


86634200009 
86634220008 
86635-00001 
86635200002 
86635200003 


86635260007 


Table 6-2. Replaceable Parts 


Description 


COVER, HALF 
PANEL, 8UB 
GUIDE, PLUGeIN 
WINOOW, PLUG®IN 
METER MOUNT 


BRACKET» LAMPHOLDER 
HOUSING, FRONT 
PANEL, FRONT 

FRAME, RIGHT 

FRAME, LEFT 


WIRING HARNESS, FRONY 


Table 6-3. Code List of Manufacturers 


Manufacturer Name 


GTE SYLVANIA MINIATURE LY PROD 

ANY SATISFACTORY SUPPLIER 
ALLENeBRADLEY CO 

TEXAS INSTR INC SEMICOND CMPNY DIV 
KDI PYROFILM CORP 

MOTOROLA SEMICONDUCTOR PRODUCTS 
PRECISION MONOLITHICS INC 
FAIRCHILD SEMICONDUCTOR DIV 
MEPCO/ELECTRA CORP 

CORNING GLASS WORKS (BRADFORD) 
HEWLETT®@PACKARD CO CORPORATE HQ 
TELEDYNE PHILBRICK NEXUS 
MEPCO/ELECTRA CORP 

SPRAGUE ELECTRIC CO 

CHICAGO MINIATURE/ORAKE 

ELECTRO MOTIVE CORP SUB IEC 
BECKMAN INSTRUMENTS INC HELIPOT DIV 
WINCHESTER ELEK DIV LITTON IND INC 


Address 


HILLSBORO 


MILWAUKEE 
DALLAS 
WHIPPANY 
PHOENIX 

SANTA CLARA 
MOUNTAIN VIEW 
MINERAL WELLS 
BRADFORD 

PALO ALTO 
DEDHAM 

SAN DIEGO 
NORTH ADAMS 
CHICAGO 
WILLIMANTIC 
FULLERTON 
OAKVILLE 


See introduction to this section for ordering information 
*Indicates factory selected value 


Model 86632B 


Mfr Part Number 


866325200013 
86632020023 
86632020032 
86632020036 
86634200005 


86634=00009 
86634=20008 
8663500001 
86635=00002 
86635"00003 


86635260007 


Zip Code 


Model 86632B Manual Changes 


SECTION VII 
MANUAL CHANGES 


7-1. INTRODUCTION number. Perform these changes in the sequence 
7-2. This section contains information for adapt- listed. 

ing this manual to instruments for which the con- 7-5. If your instrument serial number is not listed 
tent does not apply directly. on the title page of this manual or in Table 7-1 be- 


low, it may be documented in a yellow MANUAL 


7-3. MANUAL CHANGES CHANGES supplement. For additional important 


7-4. To adapt this manual to your instrument, information about serial number coverage refer 
refer to Table 7-1 and make all of the manual to INSTRUMENTS COVERED BY MANUAL in 
changes listed opposite your instrument serial Section I. 


Table 7-1. Manual Changes by Serial Number 


Serial Prefix or Number Make Manual Changes 


1429A and 1533A 
1545A00281 to 00370 
1545A00371 to 00460 
1634A 

1L707A 

1718A and 1734A 


7-6. MANUAL CHANGES INSTRUCTIONS 


CHANGE A 


Table 6-2 and Service Sheet 5: 
Change A3 to 86635-60005. 


NOTE 


The new part number, 86632-60050, is directly 
interchangeable with the 86635-60005, 86632- 
60050 is the preferred replacement. 
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Manual Changes 


MANUAL CHANGE INSTRUCTIONS (Cont'd) 


CHANGE B 


Table 6-2 and Service Sheet 6 
Change A6C9 to 0180-2214, CAPACITOR-FXD 90 UF +75—10% 16VDC AL. 
Change A6R5 to 0757-0458, RESISTOR 51.5K 1% .125W F TUBULAR. 


CHANGE C 


Table 6-2 and Service Sheet 5: 
Change A3R26 to 0757-0280, RESISTOR 1 K 1% .125W F TUBULAR. 


CHANGE D 


Table 6-2 and Figure 8-11 (Service Sheet 4): 
Change A4R19 to 0757-0416 RESISTOR 511 1% .125 W F TC = 0+ 100. 


CHANGE E 


Table 6-2 and Figure 8-17 (Service Sheet 6): 
Change A6R25 to 2100-1759 RESISTOR-TRMR 2K 5% WW SIDE-ADJ 1 TURN. 


CHANGE F 


Table 6-2 and Figure 8-17 (Service Sheet 6): 
Change A6R5 to 0698-3228 RESISTOR 49.9K 1% .125W F TC = 0+ 100. 
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Service 


SECTION VIII 
SERVICE 


8-1. INTRODUCTION 


8-2. This section contains troubleshooting and re- 
pair information for the Modulation Section plug- 
in. Circuit operation and troubleshooting informa- 
tion is provided. Personnel safety considerations 
are also described. 


8-3. The service sheets normally include principles 
of operation and troubleshooting information, a 
component location diagram, and a schematic, all 
of which apply to a specific portion of circuitry 
within the instrument. 


8-4. Information related to operation of the Mod- 
ulation Section plug-in as part of the 8660-series 
Synthesized Signal Generator System is provided 
prior to Service Sheet 1. 


8-5. Service Sheet 1 includes an overview of Modu- 
lation Section operation, troubleshooting on an 
assembly or stage level, and a troubleshooting 
block diagram. The block diagram serves as an 
index for the remaining service sheets. 


8-6. The Schematic Diagram Notes, Figure 8-1 aid 
in interpreting the schematics. 


8-7. The last foldout in the manual includes a 
table which cross-references all pictorial and sche- 
matic locations of each assembly, chassis mounted 
component, and adjustable component. The figure 
is a pictorial representation of the Modulation 
Section and shows location of the aforementioned 
parts. 


8-8. SAFETY CONSIDERATIONS 


8-9. Although this instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions, and warn- 
ings which must be followed to ensure safe opera- 
tion and to retain the instrument in safe condition 
(see Sections II, III, and V). Service and adjust- 
ments should be performed only by qualified 
service personnel. 


8-10. Any adjustment, maintenance and repair of 
the opened instrument under voltage should be 
avoided as much as possible and, when inevitable, 


should be carried out only by a skilled person who 
is aware of the hazard involved. 


8-11. Capacitors inside the instrument may still 
be charged even if the instrument has been discon- 
nected from its source of supply. 


WARNING 


The service information is often used 
with power supplied and _ protective 
covers removed from the instrument. En- 
ergy available at many points may 
constitute a shock hazard. 


8-12. PRINCIPLES OF OPERATION 


8-13. The Principles of System Operation explains 
how the Modulation Section Operates within the 
Synthesized Signal Generator System, i.e., how 
other sections affect the Modulation Section and in 
turn how they are affected by the Modulation 
Section. Control functions in both local and re- 
mote modes are also explained. A systems block 
diagram is included. 


8-14. Overall operation of the Modulation Section 
is discussed in Service Sheet 1. The remaining ser- 
vice sheets are concerned only with sections and/or 
circuit assemblies within the Modulation Section 
plug-in. 


8-15. TROUBLESHOOTING 
NOTE 


When a malfunction occurs, refer to Sec- 
tion VIII of the HP Model 8660-series 
mainframe Operating and Service manual 
to begin troubleshooting (System Trou- 
bleshooting Guide). Then, if that infor- 
mation does not isolate the problem to 
an instrument, proceed to the Systems 
Troubleshooting information in Service 
Sheet 1 of the RF Section Manual. This 
information may be used to isolate the 
defect to the Modulation Section, an- 
other plug-in, or the mainframe. If the 
problem is in this plug-in, turn to Service 
Sheet 1 for further troubleshooting 
information. 


Service 


8-16. System Troubleshooting 


8-17. The System Troubleshooting information in 
Section VIII of the HP 8660-series mainframe 
manual should be used when first attempting to 
isolate a circuit defect. If the defect cannot be 
isolated to an individual instrument in the system, 
the technician is normally directed to the System 
Troubleshooting in the RF Section manual. The 
problem may then be isolated to the RF Section, 
Modulation Section, Frequency Extension Module, 
or the mainframe. 


8-18. Modulation Section Troubleshooting 


8-19. When the defect has been isolated to the 
Modulation Section, refer to Service Sheet 1. This 
information is used to isolate the problem to a 
section or assembly. 


8-20. Troubleshooting Aids 


8-21. Circuit Board Aids. Test points are physi- 
cally located on the circuit boards as metal posts or 
circuit pads and usually have either a reference 
designator (such as TP1) or a label which relates to 
the function (AM, Pulse, ID, etc.). Transistor emit- 
ters, diode cathodes, the positive lead of electro- 
lytic capacitors, and pin 1 of integrated circuits 
may be indicated by an E, a diode symbol, +, and a 
tear-drop shaped pad respectively. Also, a square 
circuit pad (as opposed to a round pad) may be 
used in place of any of the previously mentioned 
symbols. 


8-22. Service Sheet Aids. RF levels, ac voltages, 
waveforms, and dc voltages are often shown on 
schematic diagrams. Integrated circuit connection 
diagrams plus diagrams of relays and printed circuit 
connectors help to locate specific inputs and out- 
puts. Notes are used to explain certain circuits or 
mechanical configurations not easily shown on the 
schematic. 


8-23. The locations of individual components 
mounted on printed circuit boards are found on 
individual service sheets on the pictorial representa- 
ation of the circuit boards. Chassis mounted parts, 
major assemblies, and adjustable components loca- 
tions are found on the last foldout in this manual. 


8-24. Figure 8-1, Schematic Diagram Notes, pro- 
vides information relative to symbols and values 
shown on the schematic diagrams. 


8-25. Service Kit and Extender Boards. The HP® 
11672A Service Kit contains interconnect cables, 
RF cables, various coaxial adapters, and an adjust- 
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Model 86632B 


ment tool, all of which are useful in servicing the 
Modulation Section plug-in. Refer to the HP 
11672A Operating Note for a listing and pictorial 
representation of the contents. A list of the service 
kit contents is also found in the test equipment 
and accessories list in Section I of the mainframe 
manual. 


8-26. Circuit board extenders are provided with 
the mainframe. These extender boards enable the 
technician to provide easy access to components 
and test points. Refer to the list found under 
Accessories Supplied in Section I of the main- 
frame manual. 


8-27. RECOMMENDED TEST EQUIPMENT 


8-28. Table 1-2 lists the test equipment and acces- 
sories recommended for use in servicing the instru- 
ment. If any of the recommended test equipment 
is unavailable, instruments with equivalent specifi- 
cations may be used. 


8-29. REPAIR 
8-30. General Disassembly Procedures 


8-31. Procedures for removing the Modulation 
Section plug-in from the mainframe and the plug-in 
covers are found on the left-hand foldout page 
immediately preceding the last foldout in the 
manual. Front and rear panel disassembly proce- 
dures explaining how to gain access to the internal 
assemblies are also provided. 


8-32. The machine screws used throughout the 
plug-in have a Pozidriv head. Pozidriv is very 
similar in appearance to the Phillips head, but using 
a Phillips screwdriver may damage the Pozidriv 
screw head. 


8-33. Post Repair Adjustments 


8-34. After a defective circuit is repaired, refer to 
Section V and perform the adjustment proce- 
dure(s) for circuits which may be affected by the 
change. Consider the instructions under paragraphs 
entitled Related Adjustments and Post Adjustment 
Tests. 


8-35. PRINCIPLES OF SYSTEMS OPERATION 


8-36. The Model 86632B Modulation Section con- 
trols the CW, amplitude, and frequency modula- 
tion modes of the signal generator system (refer to 
Figure 8-3). The modulation drive signal originates 
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SCHEMATIC DIAGRAM NOTES 


Inductance is in microhenries, resistance is in ohms and capacitance is in microfarads unless 
otherwise noted. 


Asterisk denotes a factory-selected value. Value shown is typical. Part may be omitted. See 
Table 5-1. 


Screwdriver Adjustment Panel Control 


Encloses Front Panel Encloses Rear Panel 
designations designations 


Circuit assembly border line. Other assembly border line. 


Wiper moves toward CW with clockwise rotation of control as viewed from shaft or knob. 
Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor color code. 
First number identifies the base color, second number the wider stripe, and the third num- 
ber the narrower stripe. Example: denotes white base, yellow wide stripe, violet nar- 
row stripe. 


Indicates an output from a schematic that goes to an input identified as K on Service Sheet 6. 


Indicates an input to a schematic that comes from an output identified as A on Service 
Sheet 2. 


Indicates circuit ground. 


Numbers in stars on circuit assemblies show locations of test points with a measurement aid 
(metal post, circuit pad, etc.) provided. 


Letters in stars on circuit assemblies show locations of test points with no measurement aid 
provided. 


Optically coupled isolator (light sensitive resistor). 


On-page connector. This point is connected to another point on this page with the symbol ©. 


Relays are shown in the unenergized position. Arrow indicates direction of armature 
travel. 


Figure 8-1. Schematic Diagram Notes (1 of 3) 
8-3 


Service 


Test point symbols. Stars are numbered or lettered for easy correlation 
of schematic diagrams, procedures, and locator illustrations. 


Arrow connecting star to meas- 
urement point signifies no 
measuring aid provided. 


Star shown electrically con- 
nected to circuit signifies meas- 
uring aid (metal post, circuit 
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Interconnection information. 


Circled letter indicates circuit 
path continues on another 
schematic diagram. Look for 
same circled letter on service 


Assembly part number 


Assembly name 


Assembly designation 


Stage name 


Wire color code. Code used (MIL-STD-681) is the 
same as the resistor color code. 
tifies the base color, second number the wider stripe, 


and the third number the narrower stripe. Example, 


—m 


SERIES 
“REGULATOR 


>< 
=Se ae <= > 


Circuit board common. 


Conducting connection 
to chassis or frame. 


Value selected for best operation. 


Value shown is average or most 
commonly selected value. 


denotes white base, yellow wide stripe, 


violet narrow stripe. 


First number iden- 


sheet indicated by adjacent 
bold number (3, in this 
example). 


pad, etc.) provided. 


Plug-in connection information. 
Socket designation for A2 assembly. 


Number indicates 
pin of socket (XA2). 


J3 not mounted 
on assembly A2, 


—s——. 


————_— 
A2 DC REGULATOR ASSY (08708-60007) 


Non-plug-in 
connection 
information. 
Solder point 


REFERENCE DESIGNATIONS WITHIN OUTLINED (——~--—} numbered. 


ASSEMBLIES ARE ABBREVIATED FULL DESIGNATION IN. 
CLUDES ASSEMBLY NUMBER «+5. RI OF ASSEMBLY A! 
1S AIR) DESIGNATIONS OF OTHER COMPONENTS ARE 
COMPLETE 4S SHOWN 


REFERENCE DESIGNATIONS 


NO PREFIX A2 ASSY 


Cl 
Ql 
Rl 


DELETED: 


Connector symbols within the 
borderlines of circuit assemb- 

lies signify connections to the 
assembly which are separate from 
those made through the integral 
plug part of the assembly. 


Assembly reference designator(s). 


Large numbers in lower right 
corners of schematic diagrams 
are service sheet numbers. 
They are provided for con- 
venience in tracing inter- 
connections. 


Reference designators deleted 
by circuit changes are listed 
here. 


List of all the reference desig- 
nations on the diagram. 


Figure 8-1. Schematic Diagram Notes (2 of 3) 
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SWITCH DESIGNATIONS 


EXAMPLE: A3S1AR(2-1/2) 


A3S1 = SWITCH S1 WITHIN 
ASSEMBLY A3 


1ST WAFER FROM 
FRONT (A=1ST, ETC) 


REAR OF WAFER 
(F=FRONT) 


(2-1/2) = TERMINAL LOCATION 
(2-1/2) (VIEWED FROM 
FRONT) 


Figure 8-1. Schematic Diagram Notes (3 of 3) 


Figure 8-2. Circuit Board Extended for Troubleshooting 
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PRINCIPLES OF SYSTEMS OPERATION (Cont'd) 


in an internal oscillator (400 or 1000 Hz), or in an 
external source. The external modulation drive 
signal is coupled into the system through the front 
panel jack. The modulation level is normally con- 
trolled from the front panel veriner. In the AM 
mode, the modulation signal is routed directly to 
the RF Section of the system. In the FM mode, the 
modulation signal modulates the 20 MHz voltage- 
controlled oscillator (VCO). 


8-37. RF Signal Flow 


8-38. A 20 MHz reference signal from the system 
mainframe is connected to the Modulation Section. 
In the OFF (CW) and AM modes the reference sig- 
nal is simply passed through the Modulation Sec- 
tion and on into the RF Section. In the FM mode, 
the 20 MHz VCO output is connected to the RF 
Section; the system’s RF output is not phase- 
locked. The output is momentarily phase-locked to 
the 20 MHz reference by depressing the front panel 
FM CF CAL switch. The purpose of the FM CF 
CAL cycle is to reduce the frequency drift of the 
20 MHz VCO to a minimum. 
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8-39. Remote Operation 


8-40. In the remote mode, the LCL/RMT digital 
control input is low. This enables the storage 
registers to accept data being transmitted to the 
Modulation Section. The storage register selection 
circuit in the mainframe causes an address (in the 
form of a clock pulse train) to be transmitted 
synchronously with the programmed data. In this 
way selection of the mode and source is transmit- 
ted from an external programming source (such as 
a calculator or computer) through the mainframe 
DCU to one of the storage registers. Modulation 
level data is transmitted to the other register. The 
stored information is coupled to digital circuitry 
which selects the mode and source functions and 
modulation level. 


8-41. Local Operation 


8-42. In the local mode, the LCL/RMT digital 
control input is high. The MODE and SOURCE 
front panel switches are enabled and provide inputs 
to the digital control circuits in place of the storage 
registers. The analog Modulation Level control is 
used in place of the remote modulation level 
control circuits. 
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Figure 8-3. System Block Diagram 
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SERVICE SHEET 1 
NOTE 


When a malfunction occurs, refer to 
Section VIII of the Model 8660-series 
mainframe Operating and Service Manual 
to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation 
Section, refer to this Service Sheet for 
overall troubleshooting procedures. 
Service Sheet 1 is keyed to all other 
Service Sheets. 


TROUBLESHOOTING BLOCK DIAGRAM 


A composite of all printed circuit board assemblies 
is shown in block diagram form on this Service 
Sheet. Use the block diagram and troubleshooting 
procedures following the principles of operation to 
isolate a trouble to a specific assembly. Then turn 
to the Service Sheet for that assembly and isolate 
the trouble to a specific component. 


The large numbers in the lower right corner of each 
of the major blocks identify the Service Sheet 
which provides schematics and principles of opera- 
tion for that particular assembly. 


PRINCIPLES OF OPERATION 
General 


The Hewlett-Packard Model 86632B Modulation 
Section is a plug-in unit designed to provide either 
AM (amplitude modulation) or FM (frequency 
modulation) for the 8660 series Synthesized Signal 
Generator System. The modulation signal may 
originate in an external source or in the internal 
400/1000 Hz oscillator. The modulation level is 
adjustable and the level is indicated on a meter. All 
front panel functions are remotely programmable 
through the mainframe. 


The input to the Remote Attenuation Assembly 
must be held at a constant level without a dc offset 
voltage to ensure full VERNIER range control and 
calibrated system modulation level. For this rea- 
son, the internal modulation oscillator output and 
EXTERNAL AC input are coupled to the leveling 
amplifier input. The leveling amplifier is ac coupled 
and corrects for variations in input level within the 
specified range. 


In the EXTERNAL DC mode, the external input is 
connected directly to the Remote Attenuation 
Assembly. Inputs without dc offset produce a 
calibrated meter reading and may be adjusted at 


Service 


the external source or the VERNIER control. A de 
offset always produces erroneous modulation level 
meter readings. In the FM mode the dc offset 
causes a frequency offset in the A7A3 VCO and 
subsequently in the system’s counter frequency. 


In the FM mode, 20 MHz from the VCO is output 
to the RF Section in place of the 20 MHz reference 
signal. Because the VCO is not phase locked, over a 
period of time some frequency drift occurs. The 
error frequency may be compensated for at any 
time by pressing the front panel FM CF-CAL 
switch or programming the FM CF-CAL address. 


During the resulting timed sequence, relays which 
control the events of center frequency calibration 
are switched at certain intervals. First a flag is sent 
to the mainframe which inhibits the system’s re- 
ception of programmed information; then the 
frequency modulation signal to the VCO is re- 
moved, the VCO is phase locked to the 20 MHz 
reference signal, and a voltage is stored which holds 
the VCO frequency at 20 MHz. 


The Frequency Doubler logic inputs from the 
mainframe control the indication of meter range 
and the output amplitude of the frequency modu- 
lation drive signal to the RF Section. 


A1 Front Harness Assembly (Service Sheet 2) 


In the FM mode, the frequency doubler logic input 
from the mainframe causes the lamp indicating the 
O0—100 range to be illuminated at center frequen- 
cies <1300 MHz. The lamp indicating the 0—200 
range is illuminated at center frequencies >1300 
MHz. In the AM mode the lamp indicating the 
O—100 range is always illuminated. 


A2 Switch Logic Assembly (Service Sheet 2) 


An input on this assembly selects either front panel 
control or programmed control from the main- 
frame. In the remote mode, one shift register 
stores the coded data for modulation signal source, 
one register stores modulation mode data, and two 
registers store modulation level data. Logic circuits 
then decode the stored data to control Modulation 
Section function. In local mode, the MODE and 
SOURCE switches control the Modulation Section 
operation. 


A5 Modulation Oscillator Assembly (Service Sheet 3) 


This oscillator is the internal modulation source for 
either 400 or 1000 Hz. A buffer amplifier provides 
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A5 Modulation Oscillator (Service Sheet 3) (Cont'd) 
isolation to a front panel connector. For an exter- 
nal modulation source, the internal oscillator is 
turned off and the front panel jack becomes the 
input connection. 


A4 Leveling Amplifier Assembly (Service Sheet 4) 


The output of the leveling amplifier is maintained 
at a constant amplitude with an input from the 
modulation oscillator. In the EXTERNAL AC 
mode, the leveling amplifier output signal will be 
leveled provided the input is within the specified 
limits of frequency and amplitude. The output 
level is held constant by a negative feedback loop. 
The leveling amplifier is not used in the external 
DC mode. 


A3 Modulation Level Controi Assembly (Service 
Sheet 5) 


The A3 assembly determines the modulation level 
for amplitude or frequency modulation. Relays 
switch the output either to the RF Section (AM 
mode) or to the A6 assembly (FM mode). In the 
remote mode, the modulation level may be pro- 
grammed in 100 steps by eight relays and a net- 
work of resistive attenuators. In the local mode, 
the modulation level is controlled by the front 
panel MODULATION LEVEL control. 


During the FM CF-CAL sequence, the modulation 
signal is removed from the VCO by grounding the 
input to the remote attenuation circuits. 


In the frequency modulation mode and at center 
frequencies 21300 MHz, the frequency doubler 
logic input causes the gain of the remote attenu- 
ation input amplifier to be halved. 


A6 FM Attenuator Assembly (Service Sheet 6) 


The A6 FM Attenuator Assembly provides relay 
switching for three ranges of frequency modulation. 


The FM CF-CAL circuit is also included in this 
assembly. When the FM CF CAL switch is pressed, 
the monostable multivibrator is triggered to begin 
the VCO calibration sequence. Due to delay ele- 
ments introduced into the associated voltage trans- 
lation circuits, the control voltages are output in a 
specific timed sequence. After the multivibrator 
has remained in its unstable state for approxi- 
mately 5 seconds, it returns to the stable state. 
At this time the control voltages return to their 
original levels in the same sequence but with 
slightly altered timing to end the calibration cycle. 
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A7A1 20 MHz Mixer Assembly (Service Sheet 7) 


The A7A1 assembly contains the phase detector 
which compares the frequency of the 20 MHz VCO 
with the 20 MHz reference frequency during the 
FM CF-CAL sequence. A de error voltage is pro- 
duced which draws the VCO frequency back to 
20 MHz. 


A7A2 20 MHz Switch Assembly (Service Sheet 7) 


The A7A2 assembly contains relays which serve to 
route the 20 MHz reference signal back to the 
System’s RF Section in the OFF or AM modes. In 
the FM mode, the 20 MHz reference is coupled to 
the A7A1 phase detector through a series of re- 
lays. The only time the signal actually reaches the 
phase detector is during the FM CF-CAL sequence. 


A7A3 20 MHz Voltage Controlled Oscillator 
Assembly (Service Sheet 7) 


The A7A3 assembly contains the 20 MHz VCO, 
isolation amplifiers, and error voltage amplifier 
for the phase lock loop. 


Normally, a stored de voltage at the error amplifier 
input holds the VCO output very close to 20 MHz. 
Over a period of time the stored voltage will leak 
away causing a progressively greater output fre- 
quency deviation. During the FM CF CAL 
sequence, a dc error voltage produced by the phase 
difference between the 20 MHz reference and the 
VCO output is passed through a relay to the error 
voltage amplifier. Its output causes the VCO fre- 
quency to come closer to the reference frequency. 
After the two frequencies have reached a mini- 
mum difference, the calibration cycle ends and the 
relay opens. The quiescent de voltage which holds 
the VCO output at 20 MHz is stored at the error 
amplifier input. 


A8 Mother Board Assembly 


The A8 Mother Board Assembly provides inter- 
face between plug-in circuit boards and the con- 
nector to the mainframe. Inductors and capacitors 
on this board form filters for both de supply lines 
and logic lines from the mainframe. This assembly 
is shown in part, on the left and right hand por- 
tions of each service sheet schematic. 


A9 Deviation Detector Assembly (Service Sheet 8) 


The deviation detector circuits compare the peak 
modulation drive signal to a dc level which corre- 
sponds to 110% of the full scale meter indication. 
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A9Y Deviation Detector (Service Sheet 8) (Cont’d) 
If the modulation level is set too high, a one-shot 
multivibrator is triggered. This causes the front 
panel REDUCE DEVIATION lamp to be illumi- 
nated and a BUSY FLAG to be output to the 
mainframe. The busy flag inhibits the input of 
programmed data to the system. 


TROUBLESHOOTING 


Malfunctions which appear to be a Modulation 
Section problem may, in fact, be due to a defect in 
the mainframe, RF Section, or Frequency Exten- 
sion Module. Begin troubleshooting by returning to 
Section VIII of the mainframe manual. 


The Modulation Section receives all dc power (+20, 
+5.25, and —10 Vdc) from the mainframe. A 20 
MHz reference signal is generated in the mainframe 
and is coupled to the Modulation Section. Remote 
programming information is transferred to the 
Modulation Section by a pulse train address from 
the mainframe. Amplitude modulation occurs in 
the RF Section while FM takes place in the Modu- 
lation Section. 


Make the initial tests before removing the Modula- 
tion Section from the mainframe for further 
troubleshooting. 


Initial Test Conditions 


The Modulation Section must be installed in a 
compatible Model 8660-mainframe along with an 
RF Section and, if necessary, a Frequency Exten- 
sion Module. Set the system center frequency to 
100 MHz at an output level of —10 dBm. Set the 
Modulation Section’s MODE switch to AM, 
SOURCE switch to 400 Hz, and center the MODU- 
LATION LEVEL control or set it for a meter indi- 
cation of 50 if the meter is reading correctly. 
If the problem is present in the remote mode only, 
program the same functions and levels. 


Initial Tests 


The initial tests will help to isolate a defect to a 
section of the instrument. The internal measure- 
ments isolate to a service sheet or a stage. 


Test Equipment 


ISSCILLOSCODELG i.) 6.acid o cen us HP 180C/1801A/1821A 
Spectrum Analyzer...... HP 8555 A/8552B/140T 
Mite COBCIIACGOI atria). op hy. .s. sic 2 need HP 651B 
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Note the presence of modulation drive on the oscil- 
loscope, the presence of AM sidebands on the 
spectrum analyzer, and the meter indication. 
Switch to FM and note FM modulation on the 
analyzer, the meter indication, and FM mode indi- 
cator on the mainframe. If a further test is required, 
connect a test oscillator to the INPUT/OUTPUT 
jack on the front panel of the Modulation Section 
and change the SOURCE control to EXTERNAL 
DC. This bypasses the internal oscillator and level- 
ing amplifier. If a problem is indicated in the Mod- 
ulation Section, continue with the next step. 


Initial Test Conditions for Internal Measurements 


Turn off instrument. Unplug the Modulation Sec- 
tion from mainframe, remove covers, and recon- 
nect module to mainframe using extender cable. 
See last foldout in this manual for procedures and 
cautions. Set the front panel MODE switch to AM, 
SOURCE switch to 400 Hz, and center the MOD- 
ULATION LEVEL control or set it for a meter 
reading of 50. 


Test Equipment 


@scilloscopetwt: tre... ot HP 180C/1801A/1821A 
Digital Voltmeter Widens 2 HP 3480A/3482A 
Extender:Cable-4 .44atees. Goi HP 11672-60002 
Test 1: Logic 


Using a digital voltmeter, check A2TP2 for a logic 
low. If the level is incorrect or if other logic prob- 
lems are encountered, go to Service Sheet 2 for 
further tests. 


Test 2: Modulation Oscillator 


Use oscilloscope to check A5TP1 for the modula- 
tion signal as shown on the block diagram. A5TP1 
is located at the bottom of the upper center slot on 
the right hand side of the Modulation Section 
assembly. If the signal is not present go to Service 
Sheet 3 for further tests. 


Test 3: Leveling Amplifier 


Leveling Amplifier problems are indicated by in- 
sufficient modulation drive signal or clipping of the 
drive signal. Use oscilloscope to check A4TPB for 
the voltage indicated on the block diagram. If the 
signal is incorrect go to Service Sheet 4 for further 
tests. 
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SERVICE SHEET 1 (Cont’d) 
Test 4: Level Control 


Use oscilloscope to check A8TP1 for the signal 
shown on the block diagram. If the signal is in- 
correct go to Service Sheet 5 for further tests. 


Test 5: FM Modulation Drive Signal 


Use oscilloscope to check A6TP4 for the signal 
shown on the block diagram. If this signal is in- 
correct go to Service Sheet 6; if correct go to Ser- 
vice Sheet 7. 


Test 6 : Deviation Indicators 


REDUCE DEVIATION indicator should not come 
on unless modulation meter is greater or equal to 
110% of full scale. Indicator should be on if UN- 
CAL flag to mainframe is low. Output at A8STPA 
must be +2.0V or higher at 110% of full scale. If 
incorrect, go to Service Sheet 5. If corect but 
indicator/flag is incorrect, go to Service Sheet 8. 
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WARNINGS 


The opening of covers and removal of 
parts is likely to expose live parts, and 
also accessible terminals may be live. 
Any adjustment, maintenance, and re- 
pair of the opened instrument with volt- 
age applied should be avoided as much as 
possible and, if inevitable, should be 
carried out only by a skilled person who 
is aware of the hazard involved. 


Capacitors inside the instrument may 
still be charged even if the instrument 
has been disconnected from its source of 


supply. 


If an instrument must be stored in an in- 
operative condition, attach a tag giving 
the type of malfunction and warning of 
any potential hazards. 


Table 8-1. Assembly Information Index 


Al Front Harness Assembly 
A2 Switch Logic Assembly 
A3 Remote Attenuation Assembly 


A4 Leveling Amplifier Assembly 

Ad Modulation Oscillator Assembly 

A6 FM Attenuator Deviation Assembly 
A7A1 20 MHz Mixer Assembly 

A7TA2 20 MHz Switch Assembly 

A7A3 20 MHz VCO Assembly 

A8 Mother Board Assembly 

A9 Deviation Detector Assembly 


1 
See the last foldout for assembly location information. 


along with the schematic 


8-12 


Assembly Numbers and Description’ Service Sheet Number? 
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Assembly principles of operation, troubleshooting, and component location photographs are shown on the Service Sheet 
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SERVICE SHEET 2 (Cont’d) 


Test 1-d. Measure the dc voltages at A2U1 outputs pins 4, 7, 9, 
and 12. Refer to Table 8-8. If all voltages are correct, proceed to 
Test 1-g. If any of the voltages are incorrect, check the voltage 
level at the corresponding input. If the corresponding input volt- 
ages at pins 3, 6, 10 and 13 are correct, A2U1 is probably defec- 
tive. If an input voltage is incorrect, the MODE control switch 
A182, the XA2 connector, or the wiring is defective. 


Test 1-e. Verify that the correct dc levels are found at A2U8B 
pin 4, A2U8E pin 10, A2U38A pin 2, and A2U14C pin 6 by refer- 
ring to Table 8-2. If a voltage from A2U8 is incorrect, A2U8 is 
probably defective. If a voltage from A2U8 is incorrect, probably 
A2U8 is defective. If a voltage from A2U14 is incorrect, probably 
A2U14 is defective. 


Test 1-f. Measure the outputs of A2U7 at pins 4, 7, 9, and 12. 
Refer to Table 8-3. If the voltages are correct, proceed to Test 1-h. 
If an output voltage is incorrect, measure the corresponding input 
voltages to A2U7 at pins 3, 6, 10, and 13. Refer to Table 8-3. If 
an input voltage is correct but the corresponding output voltage is 
incorrect, probably A2U7 is defective. 


Test 1-g. Measure voltage at A2U2C pin 9. Voltage should be 
<+0.8V in the OFF or AM modes and >+2.4V in the FM mode. If 
these voltages are correct, A2U2 is probably defective. If the volt- 
ages are incorrect, A2U2 or A2U12 probably is defective. 


Test 1-h. Refer to Table 8-4 and check voltages on A2U11D pin 8, 
A2U11A pin 2, A2U8A pin 3, A2U11F pin 2, and A2U8C pin 10. 
If the voltages are correct, proceed to Test 1-j. If A2ZU11A pin 2 
output is incorrect, probably A2U11 is defective. If any other 
voltages are incorrect, proceed to Test 1-}. 


Test 1-i. Refer to the schematic on Service Sheet 2 and check the 
input voltage to the last circuit element (inverter or NAND gate) 
on the malfunctioning line. If this voltage is correct, the last 
circuit element is defective. If this voltage is incorrect, one of the 
proceeding NOR gates is defective or the input to the output gate 
is shorted. 


Test 1-j. Verify that the voltage at A2U15A pin 3 is correct. The 
voltage should be >+2.4V in OFF and AM modes and <+0.8V in 
the FM mode. If the voltages are correct, proceed to test 1-k. If 
the voltages are incorrect, probably A2U15<A is defective. 


Test 1-k. Verify that the mainframe panel lamp, FM MODE, is 
lighted in the FM mode and is extinguished in the OFF and AM 
modes and during the FM CF CAL cycle. If the lamp is operating 
correctly, proceed to Test 1-m. If the lamp is not operating 
correctly, proceed to Test 1-1. 


SERVICE SHEET 1 
& Troubleshooting Block Diagram 
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SERVICE SHEET 1 (Cont’d) 
Test 4: Level Control 


Use oscilloscope to check A8TP1 for the signal 
shown on the block diagram. If the signal is in- 
correct go to Service Sheet 5 for further tests. 


Test 5: FM Modulation Drive Signal 


Use oscilloscope to check A6TP4 for the signal 
shown on the block diagram. If this signal is in- 
correct go to Service Sheet 6; if correct go to Ser- 
vice Sheet 7. 


Test 6 : Deviation Indicators 


REDUCE DEVIATION indicator should not come 
on unless modulation meter is greater or equal to 
110% of full scale. Indicator should be on if UN- 
CAL flag to mainframe is low. Output at A3TPA 
must be +2.0V or higher at 110% of full scale. If 
incorrect, go to Service Sheet 5. If corect but 
indicator/flag is incorrect, go to Service Sheet 8. 
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WARNINGS 


The opening of covers and removal of 
parts is likely to expose live parts, and 
also accessible terminals may be live. 
Any adjustment, maintenance, and re- 
pair of the opened instrument with volt- 
age applied should be avoided as much as 
possible and, if inevitable, should be 
carried out only by a skilled person who 
is aware of the hazard involved. 


Capacitors inside the instrument may 
still be charged even if the instrument 
has been disconnected from its source of 


supply. 


If an instrument must be stored in an in- 
operative condition, attach a tag giving 
the type of malfunction and warning of 
any potential hazards. 


Table 8-1. Assembly Information Index 


Al Front Harness Assembly 
A2 Switch Logic Assembly 
A3 Remote Attenuation Assembly 


A4 Leveling Amplifier Assembly 
Ad Modulation Oscillator Assembly 

A6 FM Attenuator Deviation Assembly 
A7A1 20 MHz Mixer Assembly 
A7TA2 20 MHz Switch Assembly 
A7A3 20 MHz VCO Assembly 
A8 Mother Board Assembly 

AQ Deviation Detector Assembly 


ere the last foldout for assembly location information. 


along with the schematic 
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Figure 8-4. Troubleshooting Block Diagram 
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Table 8-2. Truth Table for MODE Functions 


| MODE | AM ON(S)* FM X0.1(M) FM X1(12) 


*XA2 Pin No. 


FM X10(N) 


[Face [ amor 


H => +-2h4V. =< +0.8V: 


Table 8-3. Truth Table for SOURCE Functions 


any 
EXT AC 
DC 

INT 400 
1000 


*X A2 Pin No. 


Test 1-1. Check the voltage at A211C pin 6. The 
voltage should be <+0.8V in the OFF and AM 
modes and during the FM CF CAL cycle, and 
>+2.4V in the FM mode. If the voltage is correct, 
proceed to Test 1-m. If the voltage is not correct, 
verify that the voltage at U12D pin 12 is >+2.4V 
in FM mode and <+0.8V during the FM CF CAL 
cycle. If the voltages are incorrect, the A6 FM 
CF CAL timing circuit, associated components on 
the A8 Assembly, or continuity between A6 and 
A2 is the cause (see Service Sheet 6). If the volt- 
ages are correct, probably A2U12 or A2U11 is 
defective. 


Test 1-m. Verify that the correct dc voltages exist 
at A2U16A pin 3, A2U16B pin 5 and A2U14F 
pin 12. In AM mode, A2U14F pin 12 and A2U16A 
pin 3 should be <+0.8V and A2U16B pin 5 
>+2.4V. In <1300 MHz FM mode A2U14F pin 12 
and A2U16B pin 5 should be >+2.4V and 
A2U16A pin 3 <+0.8V. In >1300 FM mode, 
A2U14F pin 12 and A2U16B pin 5 should be 
<+0.8V and A2U16A pin 3 >+2.4V. If voltages 
are correct proceed to Test 1-0, otherwise proceed 
to Test 1-n. 


Test 1-n. If voltage at A2U14F pin 12 is not cor- 
rect but A2U16 pins 3 and 5 are correct, prob- 


8-14 


EXT AC(L) 


X may beH orL. Level is dependent upon SOURCE setting only. 


EXT DC(15) 


INT 400(17) INT 1000(T) 


HW => +24V, =< +0.8V 


ably A2U14 is defective. If A2U14F pin 12 is 
correct but either A2U16 pins 3 and 5 are not cor- 
rect, probably A2U16 is defective. If A2U14F 
pin 12 and A2U16B pin 5 are not correct but 
A2U16A pin 3 is correct, probably A2U18 is de- 
fective. If all three output pins are not correct, 
probably A2U12 is defective. 


Test 1-0. If there is still a malfunction associated 
with a specific input or output, check the connec- 
tors, printed circuits, and wiring for continuity. 
When an output or input has components on the 
Al or A8 Assembly, they should be checked for 
proper operation. 


Test Procedure 2: Remote Operation 


Program the mainframe for remote operation. The 
following tests assume that the instrument func- 
tions normally in the manual mode. If not, go to 
Test Procedure (1). 


Test 2-a. Verify that the dc voltage at A2TP2 is 
>+2.4V. If the voltage is correct, go to Test 2-d. If 
the voltage is incorrect, proceed to Test 2-b. 


Test 2-b. Check the voltage at A2U11E pin 11 for 
>+2.4V to make sure the shift registers are not 
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being held permanent 
is >+2.4V, proceed t 
<+2.4V, check cont 
A2U11E pin 11, and 
on A8 Assembly are | 
a problem with the c 
connectors, repair or 
everything is correct, 
shooting in the mainf) 


Test 2-c. Measure the 
the voltage is <+0.8V 
If the voltage is not: 
at A2U15B pin 6. Th 
If this voltage is corre 
component is defectiy 
check A8& componen 
the continuity to the 
6. If continuity is b 
or replace the defect 
is unbroken and nc 
Troubleshooting in th 


Test 2-d. Remove sk 
inputs) jack on the 
then reconnect the sk 
to all shift registers. 
outputs of A2U9. | 
pins 12, 13, 4, and 1! 
be <+0.8V. If any o 
grated circuit whose c 
defective. If all the 
to Test 2-e. 


Test 2-e. Measure th 
A2U18 pins 2, 4, 6, 
8, and 10. All of the: 
If any output is not > 
whose output is ince 
If all of the outpu 
Test 2-f. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, pro- 
ceed to Service Sheet 1 of this manual. Service Sheet 1 
gives overall troubleshooting and is keyed to all other 
Service Sheets. 


A5 MODULATION OSCILLATOR 


PRINCIPLES OF OPERATION 


The A5 Modulation Oscillator Assembly contains the 400 Hz or 
1000 Hz oscillator circuit and related relay switching. This 
oscillator generates the internal drive to the A4 Leveling Ampli- 
fier Assembly. In the INTERNAL SOURCE switch positions, a 
buffer amplifier provides isolation coupling between the internal 
oscillator and the front-panel OUTPUT connector. The internal 
oscillator is turned off in both the OFF and EXT modes. In EXT 
mode the external input is routed to the output by the switching 
relay. 


Oscillator Control Circuits 


All control logic for the A5 Modulation Oscillator Assembly is de- 
rived from the A2 Logic Control Assembly. A logic low at either 
XA5 pin 1 (400 Hz ON) or XA5 pin 2 (1000 Hz ON) will turn on 
both A5Q1 and A5Q2, thus coupling —9 Vdc to the modulation 
oscillator A5U1. A logic low at XA5 pin 2 will also close relay 
A5K1, changing the oscillator frequency from 400 Hz to 1000 Hz. 


Modulation Oscillator 


The A5U1 oscillator consists of two feedback loops which control 
frequency and output amplitude. The frequency sensitive bridged- 
Tee network selects the frequency of minimum feedback (400 Hz 
or 1000 Hz). The other feedback circuit through A5R14 provides 
positive feedback required for oscillation. A5CR5 through A5CR8 
form an automatic gain control circuit limiting the amplitude of 
the oscillator output to about 2.8 Vp-p or 1 volt rms. In INTER- 
NAL mode buffer amplifier A5Q3 provides isolation and signal 
coupling to front panel connector J1. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the Modulation 
Oscillator Assembly as a result of using the procedures on Service 
Sheet 1. Troubleshoot the A5 Modulation Oscillator by using the 
test equipment and procedures given below. 


A2 Logic Control Assembly 
é SERVICE SHEET 2 


SERVICE SHEET 2 
NOTE 

Begin overall troubleshooting by first following the pro- 
cedures given in Section VIII of the Model 8660 series 
mainframe Operating and Service Manual. After the 
trouble has been isolated to the 86632B Modulation 
Section, perform the overall troubleshooting given in 
this manual on Service Sheet 1. After both of these 
steps have been performed and the trouble has been 
isolated to the A2 Switch Logic Assembly, the following 
troubleshooting procedure is recommended. 


A2 SWITCH LOGIC ASSEMBLY 


PRINCIPLES OF OPERATION 


The Switch Logic Assembly (A2) provides the interface capabilities to oper- 
ate the Model 86632B from either front-panel controls or remotely pro- 
grammed data (see Figure 8-5). 


Local Mode Operation 


In the local mode of operation all functions of the Model 86632B are con- 
trolled by front-panel controls. These consist of: 


The MODE switch selects modulation of OFF, AM, FM X0.1, FM X1 
or FM X10. 


The SOURCE switch selects INTERNAL, 400 Hz, 1000 Hz; or EXTER- 
NAL AC or DC inputs. 


The MODULATION LEVEL control sets the AM or FM modulation as 
a percentage of full-scale indication on the meter. 


The FM CF CAL switch temporarily locks the internal VCO (Voltage 
Controlled Oscillator) to a 20 MHz reference signal from the mainframe. 


’ 


Refer to the Switch Logic Assembly Schematic, Figure 8-7, when reading the 
following discussion. 


In the local (front-panel) mode the LCL-RMT line input is high, which 
enables NOR gate U2A and inhibits Shift Registers A2U5/A2U6 and A2U9/ 
A2U10. The High level to pin 1 of A2U1 and A2U7 Multiplexers inhibits the 
inputs from the shift registers and enables the local inputs, pins 3, 6, 13, and 
10 from the front-panel switches. The High LCL-RMT voltage is also coupled 
to relays on the A3 Assembly which enable the front-panel MODULATION 
LEVEL control and inhibit the remote attenuator. 


When a particular MODE or SOURCE function is chosen, the front-panel 
control is rotated to the proper position and the switch couples a High de 
level (>+2.4V) to the appropriate multiplexer. The other inputs to the multi- 
plexers are Low dc levels (<+0.8V). Because the local mode inputs to multi- 
plexers have been enabled by the High level from the LCL-RMT control line 
to pins 1, the multiplexer input levels appear at their corresponding outputs. 


Mode Control 


The A2U1 multiplexer outputs are inverted and the outputs from the A2 
assembly are coupled to relays in the A3 assembly where AM or MF mode is 
selected and the A6 assembly where the FM range is selected (see Table 8-2). 
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FM Sense Circuit 


A Low output from A2U2D pin 13, the FM SENSE circuit, indi- 
cates that FM has been selected as the mode of operation. 


FM Control (FMC) Circuit 


The FM SENSE output is coupled through buffer A2U15A to acti- 
vate three 20 MHz FM-CW relays on the A7A2 assembly and the 
VCO turn-on relay in A7A3. 


FM Mode Circuit 


A High FM SENSE output is coupled to A2U12D pin 13 when 
any FM range is selected. The normally High input (FM CF CAL 
FLAG) from the FM center-frequency calibration timing circuit in 
the A6 Assembly plus the High from FM SENSE causes A2U12D 
pin 11 to go Low. This Low causes a High output at A2U11C pin 
6 and causes the FM MODE lamp on the mainframe front panel to 
light. During the FM center frequency calibration cycle the FM CF 
CAL input from the A6 Assembly is Low, the output to the main- 
frame is Low, and the FM MODE lamp is off. 


Mode Sense Circuit 


When either AM or FM MODE is selected, the A2U2C NOR gate 
has a Low output which enables NOR gates A2U4A, A2U4B, 
A2U4C and A2U4D. If the OFF MODE is selected, the output of 
A2U2C goes High, which inhibits A2U4A, A2U4B, A2U4C and 
A2U4D. The outputs of A2U8A, A2U8C, A2U11D, and A2U11F 
are held High (off). 


Meter Range and Indicator Circuit 


In FM MODE, the High output from A2U3B pin 4 enables gates 
A2U12A, B and D and the High output from A2U8B pin 4 enables 
gates A2U12C and A2U16A. If the system is operating below 
1300 MHz a High input is applied at A2U13D pin 9 and A2U12B 
pin 6. This High input results in Low output at A2U16A pin 3 and 
a high output at A2U16B pin 5. The Low at A2U16A pin forward- 
biases A1CR1 and provides the ground to turn meter 0-100 indi- 
cator DS1 on. The High at A2U16B pin 5 reverse-biases A1CR2 to 
cut off the 0-200 indicator DS2 current path. For frequencies 
21300 MHz the output polarity of A2U16A and B is reversed and 
DS2 is on and DS1 is off. The output of A2U12A pin 3 is also ap- 
plied to A2U12C pin 4. A2U12C inverts the A2U12A output and 
A2U14F inverts the A2U12C output. Thus A2U14F and A2U12A 
outputs have identical polarity and when DS2 (>1300 MHz) is on, 
the GAIN CONTROL output from A2U14F is Low. This signal is 
used in A5 to halve the modulation gain during > 1300 MHz oper- 
ation. In AM MODE, gates A2U12A, B, and D are disabled. A Low 
from A2U8B pin 4 is applied to DS1 through gate A2U16A and 
A1CR1 to turn on the 0-100 indicator. The Low from A2U8B 
pin 4 is sent out through A2U12C and A2U14F as a Low GAIN 
CONTROL signal. 
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Source Control Circuit 


As long as A2TP1 (MODE SENSB) is Low, the SOURCE outputs 
from A2 Switch Logic Assembly are dependent upon the state of 
the outputs of the A2U7 Multiplexer. The LEVELING AMP ON 
output turns the A4 Leveling Amplifier on (low) in any SOURCE 
mode except EXTERNAL DC. The EXTERNAL DC, INTERNAL 
400, and INTERNAL 1000 control output lines from the A2 
Assembly are inverted with respect to the A2U7 Multiplexer 
output pins 7, 12, and 9 respectively. These outputs are Low 
(<+0.8 Vdc) when they are selected as the SOURCE mode. These 
outputs activate relays on A3, A4, and A6. 


THE EXTERNAL AC output is independent of the MODE SENSE 
circuit. Inverting amplifier A2U11A inverts the A2U7 pin 4 
output. This output is coupled to a relay in the A5 Assembly 
which selects either INTERNAL (High input) or EXTERNAL AC 
(Low input) modulation sources. 


Remote Mode Operation 


Remote programming data is first entered into temporary registers 
in the mainframe from the rear-panel REMOTE INPUT jack. Upon 
receipt of an address command, the data is clocked, least signifi- 
cant digit first, into the selected plug-in’s corresponding registers. 


Mod. Level Shift Register. Shift register A2U9 and A2U10 con- 
vert the serial BCD data at XA2 pins A, 1, B, and 2 into a pair of 
four-line parallel outputs to control the AM% depth of modulation 
or the FM% of full-scale meter frequency deviation. This informa- 
tion is clocked from the mainframe temporary storage register by 
a series of ten clock pulses on XA2 pin 7. Since only two digits are 
required to program AM%-FM Deviation, the first eight clock 
pulses will be ignored. When the ninth clock pulse appears, the 
data is transferred to the input of A2U10. When the tenth clock 
pulse appears, the first digit is transferred to the output of A2U10 
and the next digit in the serial chain is transferred to the output of 
A2U9 (input of A2U10). 


A negative RESET pulse at XA2 pin 9 clears (sets all outputs Low) 
A2U9, A2U5, A2U10 and A2U6 when the instrument is first 
turned on. 


Mode/Source Shift Register. Shift registers A2U5 and A2U6 are 
also connected in parallel to the serial BCD data at XA2 pins 
A, 1, B, and 2. This data controls, through shift registers A2U5 
and A2U6, the choice of MODE (CW, AM, or FM) and SOURCE 
(INTERNAL 400 or 1000, or EXTERNAL AC or DC). This infor- 
mation is clocked from the mainframe storage registers in the same 
manner as the MOD. LEVEL previously discussed. 


In Local mode the LCL-RMT input at XA2 pin V is High and the 
output of AND gate A2U15B is High. This makes the output of 
U2A Low. The Low is connected to the CLEAR (MR) terminals 
of the shift registers and holds the registers clear in Local mode. 
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In Remote mode the LCL-RMT input at XA2 pin V is Low and 
the output of AND gate A2U15B is Low. These Lows make the 
output of A2U2A High, allowing the shift registers to receive 
data. 


Multiplexers. In Remote mode the Low at LCL-RMT input is also 
applied to Multiplexers A2U1 and 7 at pin 1. This Low discon- 
nects the Multiplexers from the Local mode input terminals (pins 
3, 13, 6, and 10) and connects them to the Remote terminals 
(pins 2, 5, 14, and 11). The front-panel controls are not disabled, 
but their inputs are not connected to the outputs. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the A2 Switch 
Logic Assembly as a result of using the Troubleshooting on Service 
Sheet 1. Troubleshoot by using the test equipment and procedures 
specified below. 


Test Equipment 


Digital" Voltmeterd partis rier oa crush one HP 3480A/3482A 
Betender Cablexeeacmayeriestscress Giancsne ete HP 11672-60002 


Initial Test Conditions 


Model 86632B removed from mainframe but connected by an 
extender cable, covers removed, and the A2 Switch Logic 
Assembly Board installed on extender board (see Figure 8-3). 


Test Procedure 1: Manual Operation 


Before troubleshooting the A2 Assembly, verify that the power- 
supply voltages are present (+0.25 Vdc). If the Model 8660 system 
is being operated in the local mode and the malfunctioning com- 
ponent has been isolated to the A2 Assembly, proceed to test 1-b. 


Test 1-a. Change from remote mode to local mode and set the 
front-panel controls to correspond to the programmed functions. 
If the instrument functions properly in local mode, proceed to 
Procedure (2). If the problem remains, proceed to test 1-b. 


Test 1-b. Set the 86632B front-panel controls to the malfunc- 
tioning position. Measure the voltage at A2TP2. If the voltage is 
Low (<+0.8 Vdc), proceed to Test 1-c. If the voltage is not Low, 
measure the de voltage at A2U15B pin 6. If the voltage is High 
(>+2.4 Vdc, correct for local mode), verify that the dc level at 
A2U15B pin 5 is >+2.4 Vdc. If this voltage is incorrect, A2U15B 
or A2U11E or U2A, or associated component is defective. If 
this voltage is correct, A2U2A or an associated component is 
defective. 


Test 1-c. Verify that the correct de voltage exists at A2TP1. The 
level should be High in OFF (CW) mode and Low in AM or FM 
mode. If the voltages are correct, proceed to Test l-e. If one or 
both voltages are incorrect, proceed to Test 1-d. 
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Test 1-d. Measure the de voltages at A2U1 outputs pins 4, 7, 9, 
and 12. Refer to Table 8-3. If all voltages are correct, proceed to 
Test 1-g. If any of the voltages are incorrect, check the voltage 
level at the corresponding input. If the corresponding input volt- 
ages at pins 3, 6, 10 and 13 are correct, A2U1 is probably defec- 
tive. If an input voltage is incorrect, the MODE control switch 
A182, the XA2 connector, or the wiring is defective. 


Test 1-e. Verify that the correct de levels are found at A2U8B 
pin 4, A2U3E pin 10, A2U3A pin 2, and A2U14C pin 6 by refer- 
ring to Table 8-2. If a voltage from A2U8 is incorrect, A2U8 is 
probably defective. If a voltage from A2U8 is incorrect, probably 
A2U3 is defective. If a voltage from A2U14 is incorrect, probably 
A2U14 is defective. 


Test 1-f. Measure the outputs of A2U7 at pins 4, 7, 9, and 12. 
Refer to Table 8-3. If the voltages are correct, proceed to Test 1-h. 
If an output voltage is incorrect, measure the corresponding input 
voltages to A2U7 at pins 3, 6, 10, and 13. Refer to Table 8-3. If 
an input voltage is correct but the corresponding output voltage is 
incorrect, probably A2U7 is defective. 


Test 1-g. Measure voltage at A2U2C pin 9. Voltage should be 
<+0.8V in the OFF or AM modes and >+2.4V in the FM mode. If 
these voltages are correct, A2U2 is probably defective. If the volt- 
ages are incorrect, A2U2 or A2U12 probably is defective. 


Test 1-h. Refer to Table 8-4 and check voltages on A2U11D pin 8, 
A2U11A pin 2, A2U8A pin 3, A2U11F pin 2, and A2U8C pin 10. 
If the voltages are correct, proceed to Test 1-j. If A2U11A pin 2 
output is incorrect, probably A2U11 is defective. If any other 
voltages are incorrect, proceed to Test 1-j. 


Test 1-i. Refer to the schematic on Service Sheet 2 and check the 
input voltage to the last circuit element (inverter or NAND gate) 
on the malfunctioning line. If this voltage is correct, the last 
circuit element is defective. If this voltage is incorrect, one of the 
proceeding NOR gates is defective or the input to the output gate 
is shorted. 


Test 1-j. Verify that the voltage at A2QU15A pin 3 is correct. The 
voltage should be >+2.4V in OFF and AM modes and <+0.8V in 
the FM mode. If the voltages are correct, proceed to test 1-k. If 
the voltages are incorrect, probably A2U15<A is defective. 


Test 1-k. Verify that the mainframe panel lamp, FM MODE, is 
lighted in the FM mode and is extinguished in the OFF and AM 
modes and during the FM CF CAL cycle. If the lamp is operating 
correctly, proceed to Test 1-m. If the lamp is not operating 
correctly, proceed to Test 1-1. 
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Table 8-2. Truth Table for MODE Functions 


FM X1(12) FM X10(N) FMC(16) 


FM MODE(10) 


*XA2 Pin No. 


H = >+2.4V,L =<+0.8V 


Table 8-3. Truth Table for SOURCE Functions 


| mooe | source | AMP(11)* EXT AC(L) EXT DC(15) INT 400(17) INT 1000(T) 
J xX H H 


INT 400 
1000 


*XA2 Pin No. 


X may be H orL. Level is dependent upon SOURCE setting only 


Test 1-1. Check the voltage at A211C pin 6. The 
voltage should be <+0.8V in the OFF and AM 
modes and during the FM CF CAL cycle, and 
>+2.4V in the FM mode. If the voltage is correct, 
proceed to Test 1-m. If the voltage is not correct, 
verify that the voltage at U12D pin 12 is >+2.4V 
in FM mode and <+0.8V during the FM CF CAL 
cycle. If the voltages are incorrect, the A6 FM 
CF CAL timing circuit, associated components on 
the A8& Assembly, or continuity between A6 and 
A2 is the cause (see Service Sheet 6). If the volt- 
ages are correct, probably A2U12 or A2U11 is 
defective. 


Test 1-m. Verify that the correct de voltages exist 
at A2U16A pin 3, A2U16B pin 5 and A2U14F 
pin 12. In AM mode, A2U14F pin 12 and A2U16A 
pin 3 should be <+0.8V and A2U16B pin 5 
>+2.4V. In <1300 MHz FM mode A2U14F pin 12 
and A2U16B pin 5 should be >+2.4V and 
A2U16A pin 3 <+0.8V. In >1300 FM mode, 
A2U14F pin 12 and A2U16B pin 5 should be 
<+0.8V and A2U16A pin 3 >+2.4V. If voltages 
are correct proceed to Test 1-o, otherwise proceed 
to Test 1-n. 


Test 1-n. If voltage at A2QU14F pin 12 is not cor- 
rect but A2U16 pins 3 and 5 are correct, prob- 


8-14 


H = >+2.4V, L =<+0.8V 


ably A2U14 is defective. If A2U14F pin 12 is 
correct but either A2U16 pins 3 and 5 are not cor- 
rect, probably A2U16 is defective. If A2U14F 
pin 12 and A2U16B pin 5 are not correct but 
A2U16A pin 3 is correct, probably A2U13 is de- 
fective. If all three output pins are not correct, 
probably A2U12 is defective. 


Test 1-0. If there is still a malfunction associated 
with a specific input or output, check the connec- 
tors, printed circuits, and wiring for continuity. 
When an output or input has components on the 
Al or A8 Assembly, they should be checked for 
proper operation. 


Test Procedure 2: Remote Operation 


Program the mainframe for remote operation. The 
following tests assume that the instrument func- 
tions normally in the manual mode. If not, go to 
Test Procedure (1). 


Test 2-a. Verify that the de voltage at A2TP2 is 
>+2.4V. If the voltage is correct, go to Test 2-d. If 
the voltage is incorrect, proceed to Test 2-b. 


Test 2-b. Check the voltage at A2U11E pin 11 for 
>+2.4V to make sure the shift registers are not 
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being held permanently in a clear state. If the level 
is >+2.4V, proceed to Test 2-c. If the voltage is 
<+2.4V, check continuity to the mainframe from 
A2U11E pin 11, and. check that the components 
on A8& Assembly are operating properly. If there is 
a problem with the components or the cables and 
connectors, repair or replace the defective part. If 
everything is correct, refer to the DCU Trouble- 
shooting in the mainframe manual. 


Test 2-c. Measure the voltage at A2U2A pin 2. If 
the voltage is <+0.8V, A2U2 is probably defective. 
If the voltage is not <+0.8V, measure the voltage 
at A2U15B pin 6. This voltage should be <+0.8V. 
If this voltage is correct, A2U15B or an associated 
component is defective. If the voltage is incorrect, 
check A8 components, resistance to ground and 
the continuity to the mainframe from A2U15 pin 
6. If continuity is broken or is grounded, repair 
or replace the defective component. If continuity 
is unbroken and not grounded, refer to DCU 
Troubleshooting in the mainframe manual. 


Test 2-d. Remove short from J3 pin 5 (Remote 
inputs) jack on the back of the mainframe and 
then reconnect the short. (This sends a clear pulse 
to all shift registers.) Measure the voltage at the 
outputs of A2U9. A2U5, A2U10, and A2U6, 
pins 12, 13, 4, and 15. All of these voltages should 
be <+0.8V. If any output is not <0.8V, the inte- 
grated circuit whose output is incorrect is probably 
defective. If all the outputs are correct, proceed 
to Test 2-e. 


Test 2-e. Measure the voltage at the outputs of 
A2U13 pins 2, 4, 6, and 12, and A2U14 pins 2, 4, 
8, and 10. All of these voltages should be >+2.4V. 
If any output is not >+2.4V, the integrated circuit 
whose output is incorrect is probably defective. 
If all of the outputs are >+2.4V, proceed to 
Test 2-f. 


Test 2-f. Measure the voltage at the outputs of 
A2U1 and A2U7 pins 4, 7, 12, and 9. All of these 
voltages should be <+0.8V. If true, proceed to 
Test 2-g. If any output is not <+0.8V, the inte- 
grated circuit whose output is incorrect is probably 
defective. 


Test 2-g. Connect +5 Vde to A2U9 pins 4, 5, 6, 
and 7. Momentarily connect +5 Vde to A2U9 pin 
10 twice. Repeat with A2U5 pin 10. This action 
clocks Highs throughout all shift registers. Trace 
the malfunctioning circuit through the shift regis- 
ters. All outputs of both shift registers should be 
>+2.4V. If the outputs are correct, proceed to Test 
2-h. If A2U9 and A2U10 have corresponsing out- 
puts incorrect, probably A2U9 is defective. If 
A2U5 and A2U6 have corresponding outputs 
incorrect, A2U5 is probably defective. If only 
A2U10 or only A2U6 has an incorrect output, 
probably the integrated circuit whose output is 
incorrect is defective. 


Test 2-h. Measure the outputs of A2U13 pins 2, 4, 
and 6, and A2U14 pins 4, 8, and 10. They should 
be <+0.8V. If any output is not <+0.8V, the inte- 
grated circuit whose output is incorrect is probably 
defective. If all outputs are correct, proceed to 
Test 2-i. 


Test 2-i. Measure the outputs of A2U1 and A2U7, 
pins 4,7,9 and 12. They should all be <+0.8V. If 
any output is not <+0.8V, the integrated circuit 
whose output is incorrect is probably defective. If 
all outputs are correct, proceed to Test 2-j. 


Test 2-j. Verify that continuity to the mainframe 
exists from all shift register inputs and that the 
associated components on the A8 Assembly are 
operating properly. If continuity does exist and the 
components on the A8 Assembly are operating 
properly, go to the DCU Troublehooting in the 
mainframe manual. If continuity does not exist, if 
the circuit is grounded, or the components on the 
A8 Assembly are defective, repair or replace the 
defective component. 
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Figure 8-6. A2 Switch Logic Assembly Component Locations 
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Test Equipment 


Digital Voltmeter ......... HP 34740A/34702A 
TPESh CISCUIATONs cee tt aa © reel co HP 651B 
Oscilloscope aaa ce HP 180C/1801A/1821A 
10: L Oscilloscope Probe... ss aac... HP 10004A 
Extender Cables. .c a5 ae onete: HP 11672-60002 


Initial Test Conditions 


Turn off instrument. Unplug the Modulation Sec- 
tion from mainframe, remove covers, install A5 
Modulation Oscillator Assembly board on extender 
board (see Figure 8-2) and reconnect module to 
mainframe using extender cable. See last foldout 
in this manual for procedures and cautions. Set 
front panel SOURCE control to 400 Hz. Turn on 
instrument and allow 10 minute warm up. 


NOTE 


Perform adjustment procedure entitled 
Modulation Oscillator Adjustment in 
Section V after making repairs to any 
part of the modulation oscillator circuits. 


Test Procedures 
Test 1: Power Supplies 


Verify that the power supply voltages at XA5 pins 
H, F, and E are as shown on the schematic diagram. 
Verify that the +10 VF, +5.25 VF, and —9 VF are 
within +0.25 Vdc. If the —9 VF is absent, check 
XA5 pin 1 for a logic low at the anode of A5CR1 
with SOURCE control set to 400 Hz or 1000 Hz. 


Test 2: Logic Switching 


Monitor —9 VF with voltmeter while changing 
front panel SOURCE control positions. The —9 VF 
should be present in the 400 Hz and 1000 Hz 
modes and off in the OFF and EXT modes. If the 
voltage is incorrect check A5Q1, A5Q2, and asso- 
ciated components. 
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Test 3: A5U1 Oscillator Circuit 


First use oscilloscope to check both ac level and de 
offset at A5U1 pin 6 for the voltage shown on the 
schematic diagram and proceed to the next appro- 
priate step. 


Test 3a: Incorrect Amplitude 


If the oscillation is present but has the incorrect 
amplitude the problem is in the de feedback loop. 
Check A5C8 for a signal level of about one-half the 
value found at A5U1 pin 6. Check A5C7 for a de 
voltage of about +0.8 Vdc. Turn-off mainframe 
power, remove the Ad Assembly board from eex- 
tender card. Check the components in the dc feed- 
back loop starting in area where incorrect voltage 
was found. Replace the defective component. 


Test 3b: Incorrect Frequency 


If the signal is present but cannot be adjusted to 
correct frequency, turn off mainframe power and 
remove the A5 Assembly board from extender 
card. If the 400 Hz signal is incorrect, use ohm- 
meter to check A5R8, A5R12, ASR15, or A5R18 
for value change. If only the 1000 Hz signal is in- 
correct, the defective component is A5K1, A5R138, 
A5R16, or A5CR4. 


Test 3c: No Signal 


Turn-off mainframe power, remove the A5 Assem- 
bly board from extender card and check A5C9 and 
A5C12 for shorts and A5R14 for a high value or 
open. If these components are good, A5U1 is 
probably defective and needs replacing. 


Test 4: Output Amplifier 


Use the digital voltmeter to check the base and 
emitter of A5Q3 for the voltages given on the sche- 
matic diagram. If no voltage is present at the emit- 
ter, A5Q3 is open. If the dc voltages are correct, 
use the oscillosocpe to check the signal at the emit- 
ter of A5Q3. If correct check toward the front 
panel jack, if not, check back toward the oscillator 
to locate the defective component. 
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As the input signal to the modulation amplifier increases, the driving current 
to A4R14 photo-resistor is decreased. The signal coupled through the 
optically coupled isolator is decreased and the amplifier provides a constant 
output level of 1.80 + 0.02 Vrms. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the Leveling Amplifier 
Assembly as a result of using the procedures on Service Sheet 1. Trouble- 
shoot the A4 Leveling Amplifier by using the test equipment and procedures 
given below. Refer to Table 1-2 for a list of recommended test equipment. 


Test Equipment 


PDIGIU gy OLE OUT ay ne Peierls sg fae Im a ye te Resene/ 4 HP 3470A/34702A 
AMGEN AC ECO IIE TG ahs i Kons ctaed a Dice ica AR mT A ee aA HP 651B 
Sci GSCO Deg, ra wer Mr eterhe 2a ti! sisheia is ad 9 alee ies HP 180C/1801A/1821A 
Ree LOSE OEE TOICs ft ee mereie 165 1. Balls ba wit io. alles. o Slgue Gus oh euaes HP 10004A 
tog bay 08 (Sirol Corel ol Cap CIN i ok F bah Relea A A ah eA HP 11672-60002 


Initial Test Conditions 


Turn off instrument. Unplug the Model 86632B module from mainframe, 
remove covers, install A4 Leveling Amplifier Assembly board on extender 
board (see Figure 8-2), and reconnect module to mainframe using extender 
cable. See last foldout in this manual for procedures and cautions. Set front 
panel SOURCE control to 400 Hz. Turn on instrument and allow 10 minute 
warm up. 


NOTE 


Perform adjustment procedures entitled Amplitude 
Leveling Adjustment in Section V after making repairs 
to any part of the leveling amplifier circuits. 


Test Procedures 


Test 1: Power Supplies 


Verify that the power supply voltages at XA4 pins 6, 7, and E are shown on 
the schematic diagram. Verify that the +20 VF, +10 VF, and the —10 VF are 
correct +0.25 Vdc. If any of these voltages are absent, verify that XA4 pin 9 
is at a logic low (with front panel SOURCE control not in DC) and then 
locate the faulty component by checking the dc voltages shown on the 
schematic diagram. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, pro- 
ceed to Service Sheet 1 of this manual. Service Sheet 1 
gives overall troubleshooting and is keyed to all other 
Service Sheets. 


AS MODULATION OSCILLATOR 


PRINCIPLES OF OPERATION 


The A5 Modulation Oscillator Assembly contains the 400 Hz or 
1000 Hz oscillator circuit and related relay switching. This 
oscillator generates the internal drive to the A4 Leveling Ampli- 
fier Assembly. In the INTERNAL SOURCE switch positions, a 
buffer amplifier provides isolation coupling between the internal 
oscillator and the front-panel OUTPUT connector. The internal 
oscillator is turned off in both the OFF and EXT modes. In EXT 
mode the external input is routed to the output by the switching 
relay. 


Oscillator Control Circuits 


All control logic for the A5 Modulation Oscillator Assembly is de- 
rived from the A2 Logic Control Assembly. A logic low at either 
XA5 pin 1 (400 Hz ON) or XA5 pin 2 (1000 Hz ON) will turn on 
both A5Q1 and A5Q2, thus coupling —9 Vde to the modulation 
oscillator A5U1. A logic low at XA5 pin 2 will also close relay 
A5K1, changing the oscillator frequency from 400 Hz to 1000 Hz. 


Modulation Oscillator 


The A5U1 oscillator consists of two feedback loops which control 
frequency and output amplitude. The frequency sensitive bridged- 
Tee network selects the frequency of minimum feedback (400 Hz 
or 1000 Hz). The other feedback circuit through A5R14 provides 
positive feedback required for oscillation. A5CR5 through A5CR8 
form an automatic gain control circuit limiting the amplitude of 
the oscillator output to about 2.8 Vp-p or 1 volt rms. In INTER- 
NAL mode buffer amplifier A5Q8 provides isolation and signal 
coupling to front panel connector J1. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the Modulation 
Oscillator Assembly as a result of using the procedures on Service 
Sheet 1. Troubleshoot the A5 Modulation Oscillator by using the 
test equipment and procedures given below. 
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Test Equipment 


Digital Voltmeter ......... HP 34740A/34702A 
MES ORCHLALON: ewes parece fee ox ine ine 2 eae HP 651B 
seillascope: oo 2 seve. HP 180C/1801A/1821A 
10:1 Oscilloscope Probe ........... HP 10004A 
Extender Cable iia. c-..2 oie oes HP 11672-60002 


Initial Test Conditions 


Tum off instrument. Unplug the Modulation Sec- 
tion from mainframe, remove covers, install A5 
Modulation Oscillator Assembly board on extender 
board (see Figure 8-2) and reconnect module to 
mainframe using extender cable. See last foldout 
in this manual for procedures and cautions. Set 
front panel SOURCE control to 400 Hz. Turn on 
instrument and allow 10 minute warm up. 


NOTE 


Perform adjustment procedure entitled 
Modulation Oscillator Adjustment in 
Section V after making repairs to any 
part of the modulation oscillator circuits. 


Test Procedures 
Test 1: Power Supplies 


Verify that the power supply voltages at XA5 pins 
H, F, and E are as shown on the schematic diagram. 
Verify that the +10 VF, +5.25 VF, and —9 VF are 
within +0.25 Vdc. If the —9 VF is absent, check 
XA5 pin 1 for a logic low at the anode of A5CR1 
with SOURCE control set to 400 Hz or 1000 Hz. 


Test 2: Logic Switching 


Monitor —9 VF with voltmeter while changing 
front panel SOURCE control positions. The —9 VF 
should be present in the 400 Hz and 1000 Hz 
modes and off in the OFF and EXT modes. If the 
voltage is incorrect check A5Q1, A5Q2, and asso- 
ciated components. 
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Test 3: A5U1 Oscillator Circuit 


First use oscilloscope to check both ac level and de 
offset at A5U1 pin 6 for the voltage shown on the 
schematic diagram and proceed to the next appro- 
priate step. 


Test 3a: Incorrect Amplitude 


If the oscillation is present but has the incorrect 
amplitude the problem is in the de feedback loop. 
Check A5C8 for a signal level of about one-half the 
value found at A5U1 pin 6. Check A5C7 for a de 
voltage of about +0.8 Vdc. Turn-off mainframe 
power, remove the A5 Assembly board from eex- 
tender card. Check the components in the de feed- 
back loop starting in area where incorrect voltage 
was found. Replace the defective component. 


Test 3b: Incorrect Frequency 


If the signal is present but cannot be adjusted to 
correct frequency, turn off mainframe power and 
remove the A5 Assembly board from extender 
card. If the 400 Hz signal is incorrect, use ohm- 
meter to check A5R8, A5R12, A5R15, or A5R18 
for value change. If only the 1000 Hz signal is in- 
correct, the defective component is A5K1, A5R13, 
A5R16, or A5CR4. 


Test 3c: No Signal 


Turn-off mainframe power, remove the A5 Assem- 
bly board from extender card and check A5C9 and 
A5C12 for shorts and A5R14 for a high value or 
open. If these components are good, A5U1 is 
probably defective and needs replacing. 


Test 4: Output Amplifier 


Use the digital voltmeter to check the base and 
emitter of A5Q3 for the voltages given on the sche- 
matic diagram. If no voltage is present at the emit- 
ter, A5Q3 is open. If the dc voltages are correct, 
use the oscillosocpe to check the signal at the emit- 
ter of A5Q3. If correct check toward the front 
panel jack, if not, check back toward the oscillator 
to locate the defective component. 
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Test 2: Modulation Signal Amplifier 


Use oscilloscope to verify input at XA4 pin N 
about 2.8 Vp-p) and then check the output at 
XA4 pin B (about 5.2 Vp-p). If no output signal is 
present, move the probe to A4TPB and if the sig- 
nal is present at this point relay A4K1 or associ- 
ated circuits are at fault. If no signal is present or 
if the signal is not to specifications, proceed to the 
next test. 


Test 2a: Input Stage 


Move the oscilloscope probe to test point A (about 
1.3 Vp-p) and then to the emitter of A4Q10. If a 
signal is incorrect, turn off mainframe power and 
use ohmmeter to locate faulty component. If the 
signal at the emitter of A4Q10 is correct, use digi- 
tal voltmeter to check A4TPE and A4U2 pin 3 for 
the dc voltages indicated on the schematic diagram. 
If these tests fail to locate the fault proceed to the 
next step. 


Test 2b: Open Loop Troubleshooting 


Use an external signal generator to feed a 400 Hz 
signal (about 0.1 Vp-p) into the front panel jack 
of the Modulation Section. Set the SOURCE con- 
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trol to EXTERNAL AC. Use a clip lead to short 
across capacitor A4C17. The A4 Assembly is now 
ready for open loop testing. 


Check A4TP1 (about —0.8 Vdc); if no voltage, 
check A4Q1 and A4Q2 for open. Use oscilloscope 
to check signal at A4TPB (about 5.2 Vp-p). If cor- 
rect, proceed to test 2d; if incorrect, proceed to 
test 2c. 


Test 2c: Signal Amplifier 


Move the probe to A4TP3 (about 0.18 Vp-p). Lo- 
cate the faulty component by continuing to check 
half-way between the last correct and first incor- 
rect signal. When the fault has been isolated to a 
stage, use digital voltmeter to check dc voltages 
given on the schematic diagram. 


Test 2d: Detector/Feedback Amplifier 


First check test points C, D, E, and F for the volt- 
ages indicated using a digital voltmeter. Check any 
voltage given for the stage preceding the first incor- 
rect reading and then disconnect power and use 
ohmmeter to locate the faulty component. 


After repairs, remove the clip lead and perform 
adjustment found in Section V. 
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\ 

lowering the de voltage coupled to the inverting input. As the next peak of 
the input signal turns on the comparator, A3C10 is again charged to the peak 
voltage. The meter is calibrated by adjusting A8R386 which is in both the 
meter circuit and the feedback loop. An output is taken from the emitter of 
A3Q4 through A38R46. This output is the DEVIATION DETECTOR SIG- 
NAL used in A9 to generate the REDUCE DEVIATION indicator signal. 


NON-INVERTING 


INVERTING 


DC FEEDBACK (INVERTING INPUT) 
SIGNAL (NON-INVERTING INPUT) 


Figure 8-12. Voltage Comparator 


Amplifier Gain Control 


The gain control circuit changes the gain of the FM deviation drive signal 
when switching from lower to higher frequency bands. In FM mode, the 
GAIN CONTROL input at pin 14 goes from High to Low if the system 
operating frequency is switched from <1300 MHz (0-100 meter range) 
to a frequency >1300 MHz (0-200 meter range). The reverse is true 
when dropping from 21300 MHz to <13800 MHz. 


When Low, GAIN CONTROL energizes A3K1, located in the feedback loop 
of amplifiers AS3U1 and Q1. When energized A3K1 bypasses feedback loop 
resistor A38R89, and in effect divides the amplifier gain in half. GAIN ADJ 
A3R37 is adjusted to obtain 3.6 Vrms (meter full scale) at A8TP1 at frequen- 
cies <1300 MHz and 1.8 Vrms at >1300 MHz. A2 logic switches on the 
0-100 meter indicator for frequencies <1300 MHz or the 0-200 meter indi- 
cator for 21300 MHz. 


In AM mode, GAIN CONTROL remains Low, however A2 logic selects 
0-100 indicator since AM is read in percent. 


AM/FM Selection 


Relay A3K12 switches the modulation signal output from FM to AM when 
XA38 pin P of the circuit board goes low. Amplifier A3Q1 preserves the 
proper phase for driving the RF Section Modulator. Transistor A8Q5 inverts 
the AM control input logic so that A3K10 grounds the AM output when in 
FM mode. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, pro- 
ceed to Service Sheet 1 of this manual. Service Sheet 1 
gives overall troubleshooting and is keyed to all other 
Service Sheets. 
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PRINCIPLES OF OPERATION 


The A5 Leveling Amplifier maintains a constant output voltage for internally 
generated signals or for external ac-coupled signals in the range of 1.0 to 2.0 
Vrms. The specified frequency range of the external source is 20 Hz to 
100 kHz. 


Leveling Amplifier Control Circuits 


The Leveling Amplifier is turned on only in the INTERNAL or EXTERNAL 
AC coupled SOURCE modes. A logic low is coupled to XA4 pin 9 from the 
A2 Logic Control Assembly in these positions. This turns off A4Q12 and 
turns on A4Q11. Turning on A4Q11 applies positive supply voltages to the 
Leveling Amplifier. In a similar manner, A4Q3 is turned off and A4Q4 is 
turned on, which applies negative supply voltages to the Leveling Amplifier. 


In the EXTERNAL DC mode, the voltage at pin 9 is High, which turns off 
the Leveling Amplifier. At the same time the voltage at XA4 pin M (DC 
CONTROL) is Low. This actuates relay A4K1, connecting the INPUT/ 
OUTPUT jack through the A4 Assembly to the A3 Modulation Level Con- 
trol Assembly. 


Modulation Signal Amplifier 


The modulation signal amplifier section of the Leveling Amplifier Assembly 
is a five stage transistor amplifier. The input stage consists of A4Q10 buffer 
amplifier. A4R14 is an optically coupled isolator which controls the overall 
gain. A4Q6 is a buffer amplifier with a voltage gain <1. A4Q5 and A4Q7 are 
voltage amplifiers with a gain of about 30. A4Q7 drives the complementary 
pair A4Q8 and A4Q9 to provide a low impedance output. 


Detector and Feedback Amplifier 


The output signal from the modulating signal amplifier is coupled to a peak 
detector circuit consisting of A4CR7, A4CR8, and A4CR9. The detected de 
level is coupled to A4U2. The output of A4U2 (pin 6) is coupled to sum- 
ming amplifier A4U1 through variable resistor A4R45. The offset voltage 
(A4TPE) and the output of A4U2 are summed, amplified and inverted by 
A4U1. The gain of A4U1 (nominally X1) is determined by gain control 
A4R45. The output of A4U1 is coupled through A4R47 to A4Q1 and 
A4Q2, the optical isolator drivers. 
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As the input signal to the modulation amplifier increases, the driving current 
to A4R14 photo-resistor is decreased. The signal coupled through the 
optically coupled isolator is decreased and the amplifier provides a constant 
output level of 1.80 + 0.02 Vrms. 


TROUBLESHOOTING 

It is assumed that a problem has been isolated to the Leveling Amplifier 
Assembly as a result of using the procedures on Service Sheet 1. Trouble- 
shoot the A4 Leveling Amplifier by using the test equipment and procedures 
given below. Refer to Table 1-2 for a list of recommended test equipment. 


Test Equipment 


Digital\Voltme tern. crn wawu-w-cutscva: aerneloreieueo clo eck HP 3470A/34702A 
HeshOscillatorem emer hte eerie tc etaGie etter cine seis atent tebe HP 651B 
Oscilloscopemractrs.emtorca iat citer to Soe me oie HP 180C/1801A/1821A 
LOM Oscilloscope Probe raat kee bine eatin: cisco ei feos HP 10004A 
Extender Gap les event Aru tee cit aie assis ORS ie eas HP 11672-60002 


Initial Test Conditions 


Turn off instrument. Unplug the Model 86632B module from mainframe, 
remove covers, install A4 Leveling Amplifier Assembly board on extender 
board (see Figure 8-2), and reconnect module to mainframe using extender 
cable. See last foldout in this manual for procedures and cautions. Set front 
panel SOURCE control to 400 Hz. Turn on instrument and allow 10 minute 
warm up. 


NOTE 


Perform adjustment procedures entitled Amplitude 
Leveling Adjustment in Section V after making repairs 
to any part of the leveling amplifier circuits. 


Test Procedures 


Test 1: Power Supplies 


Verify that the power supply voltages at XA4 pins 6, 7, and E are shown on 
the schematic diagram. Verify that the +20 VF, +10 VF, and the —10 VF are 
correct +0.25 Vdc. If any of these voltages are absent, verify that XA4 pin 9 
is at a logic low (with front panel SOURCE control not in DC) and then 
locate the faulty component by checking the de voltages shown on the 
schematic diagram. 
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Test 2: Modulation Signal Amplifier 


Use oscilloscope to verify input at XA4 pin N 
about 2.8 Vp-p) and then check the output at 
XA4 pin B (about 5.2 Vp-p). If no output signal is 
present, move the probe to A4TPB and if the sig- 
nal is present at this point relay A4K1 or associ- 
ated circuits are at fault. If no signal is present or 
if the signal is not to specifications, proceed to the 
next test. 


Test 2a: Input Stage 


Move the oscilloscope probe to test point A (about 
1.3 Vp-p) and then to the emitter of A4Q10. If a 
signal is incorrect, turn off mainframe power and 
use ohmmeter to locate faulty component. If the 
signal at the emitter of A4Q10 is correct, use digi- 
tal voltmeter to check A4TPE and A4U2 pin 3 for 
the dc voltages indicated on the schematic diagram. 
If these tests fail to locate the fault proceed to the 
next step. 


Test 2b: Open Loop Troubleshooting 

Use an external signal generator to feed a 400 Hz 
signal (about 0.1 Vp-p) into the front panel jack 
of the Modulation Section. Set the SOURCE con- 
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trol to EXTERNAL AC. Use a clip lead to short 
across capacitor A4C17. The A4 Assembly is now 
ready for open loop testing. 


Check A4TP1 (about —0.8 Vdc); if no voltage, 
check A4Q1 and A4Q2 for open. Use oscilloscope 
to check signal at A4TPB (about 5.2 Vp-p). If cor- 
rect, proceed to test 2d; if incorrect, proceed to 
test 2c. 


Test 2c: Signal Amplifier 


Move the probe to A4TP3 (about 0.18 Vp-p). Lo- 
cate the faulty component by continuing to check 
half-way between the last correct and first incor- 
rect signal. When the fault has been isolated to a 
stage, use digital voltmeter to check dc voltages 
given on the schematic diagram. 


Test 2d: Detector/Feedback Amplifier 


First check test points C, D, E, and F for the volt- 
ages indicated using a digital voltmeter. Check any 
voltage given for the stage preceding the first incor- 
rect reading and then disconnect power and use 
ohmmeter to locate the faulty component. 


After repairs, remove the clip lead and perform 
adjustment found in Section V. 
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Figure 8-11. A4 Leveling Amplifier Assembly Schematic Diagram 
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TROUBLESHOOTING 


It is assumed that a problem has been isolated to 
the Modulation Level Control Assembly as a result 
of using the procedures listed on Service Sheet 1. 
Troubleshoot the A8 Modulation Level Control 
Assembly by using the test equipment and proce- 
dures given below. 


Test Equipment 


Digital Voltmeter ......... HP 34740A/34702A 
CeCiNOscopey .... |toeie heme HP 180C/1801A/1821A 
10:1) Oscilloscope: Probe... aie eee, HP 10004A 
Test: Oscillatorag..« 2-5 Ma weccaree eee ee eee HP 651B 
Extender Gablest rn 2. > area HP 11672-60002 


Initial Test Conditions 


Turn off instrument. Remove the Modulation Sec- 
tion module from the mainframe, remove cover, 
connect to mainframe with extender cable. See last 
foldout in this manual for procedures and cautions. 
Remove the A3 Remote Attenuator Assembly 
board and reinstall using the extender board (see 
Figure 8-2). Turn on instrument and allow 10 min- 
ute warm up. 


NOTE 


Perform adjustment procedures entitled 
Amplitude Leveling and Meter Adjust- 
ment in Section V after making repairs 
to any part of the modulation level con- 
trol circuits. 


Test Procedures 

Test 1: Power Supplies 

Verify that the dc power-supply voltages are as 
shown on the schematic diagram and are within 
+0.25 Vdc. If not, check the supply lines back 


through the A8 Mother Board to the mainframe 
and repair the malfunction. 
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Test 2: Modulation Amplifier 


Set SOURCE control on front panel to 400 Hz and 
FM mode. Check A8TP1 with voltmeter for 
3.6V rms with system frequency at 1200 MHz. 
Then switch to 1400 MHz and check for 1.8V rms. 
If the signal is incorrect, check for same signal level 
at base of A3Q1 to isolate the problem to one 
stage. Refer to Section V for adjustment of 
A3R387. Verify correct levels at pins 18 and 14. 


Test 3: Controls 


Move the voltmeter probe to A3TP2. An incorrect 
signal indicates a problem in A38K138, A8K14, the 
front panel Modulation Level control R1 in the 
local mode, or the Remote Modulation Level Con- 
trol section of the A3 Board in the remote mode. 
Troubleshoot the remote level control circuits by 
programming through the mainframe and observ- 
ing the level at A3TP2. 


Test 4: Meter Driver 


With 1.0 Vrms at A3TP2, check emitter of A3Q4 
for ~1.33 Vdc. If this voltage is incorrect, first 
check the collector of A8Q4 for power supply 
voltage and if this is present, adjust A3R36 by fol- 
lowing the procedure given in Section V. If the 
fault has not been identified at this point, check 
A8U2 pins 11 and 6 for the supply voltages listed 
on the schematic. If these are correct, the fault 
lies with A38U2, A38Q4 or associated components. 


Test 5: FM Output 


Set MODE control to FM X1 and check XA8 pin 
12 with voltmeter for 1 Vrms signal. If no signal, 
probable cause is A8K12 or logic on the A2 
Assembly. 


Test 6: AM Output 


Set MODE control to AM and check XA8 pin M 
for 1 Vrms signal. If no signal, probable cause 
is A3K10, K12, or logic in A2 Assembly. 


Model 86632B 


SERVICE SHEET 6 (Cont’d) 


Q6 EMITTER +0,28 VDC oo eT ie OS ae, ee ea 
+0.06 VDC | 
PONG ae 
U2 PIN 8 | | 
0 


+5 VDC | | 
Q6 COLLECTOR | | 
0 ee SS Eee 


+5VDC 
Q2 COLLECTOR ; | 
+1.2 VDC 
Q5 BASE 0 ae ae 
23.8 VDC ree 
5 
Q5 COLLECTOR | | 
+0.6 VDC 


+1.2 VDC | | 


0 
| TP] (Q3 COLLECTOR) | | 
POV DE aieeme eee es 
| +5 VDC 
Q7 COLLECTOR | | | 
0 SS SEE Ee eee eee 


Figure 8-15. FM Center Frequency Calibration Time Sequence 


NOTE 
After making repairs in any part of the FM Attenuator 
circuits, adjustment procedures specified in Section V 
should be performed to ensure proper operation of the 
instrument. 


Some of the circuit functions occur only for a period of 
five seconds after pressing the FM CF CAL pushbutton. 
Press this pushbutton before making any measurement 
controlled by this circuit and make the measurement 
within five seconds after pressing the pushbutton. 


Before attempting to troubleshoot the A6 Assembly, verify that the power 
supply voltages are within 0.25 volt of the values shown on the schematic. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660-series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, pro- 
ceed to Service Sheet J of this manual. Service Sheet 1 
gives overall troubleshooting and is keyed to all other 
Service Sheets. 
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PRINCIPLES OF OPERATION 


The A3 Modulation Level Control Assembly contains relays for selecting 
amplifier gain, local or remote operation, AM or FM mode, FM CF CAL, and 
remote modulation level. The output of the assembly is either an AM or FM 
modulating signal. All switching control voltages are derived from the A2 
Logic Control Assembly. A meter drive circuit, located on this circuit board, 
provides meter current and originates the REDUCE DEVIATION indicator 
signal. 


FM CF CAL Decoupling Switch 


When in FM mode and the front panel FM CF CAL control is depressed, 
relay A3K11 is energized and the modulation input at pin N is disconnected 
from A3Q3. During normal AM or FM mode operation, the input at pin 13 
is high and the signal input at pin N is applied by relay A3K11 to audio 
amplifier A3Q3. 


Local/Remote Switching 


Relays A3K13 and A3K14 control the Local/Remote switching. In Local 
mode the relays are not energized and the audio modulation signal is routed 
to the front panel MODULATION LEVEL control. In the remote program- 
ming mode, these relays transfer the control of the modulation level to the 
Remote Modulation Level Control relays. Note that both relays must be 
active for the modulation signal to be present at the output. 


Remote Modulation Level Control 


Remote programming of the modulation level is achieved through control of 
relays A3K2 through A3K9 and resistors A3R10 through A3R25. Relays are 
selected by a 1, 2, 4, 8, 10, 20, 40, 80 code for percent. For example, if 
relays 1, 8, 10, and 80 are selected the modulation will be 99%. If the 20 and 
80 relays are selected the modulation will be 100%. 


Meter Drive 


The meter drive amplifier consists of voltage comparator A3U2, transistor 
A3Q4 and associated components. The 0—1 Vrms attenuated modulation 
signal at pin 3 of A3K12 and 13 is the input to the meter drive amplifier. 
The signal is peak detected and stored on A3C10. The stored voltage sets the 
current flow to the meter. A feedback loop from A3Q4 emitter couples the 
voltage to the inverting input of A3U2. A3R33 slowly discharges A8C10, 
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lowering the dc voltage coupled to the inverting input. As the next peak of 
the input signal turns on the comparator, A3C10 is again charged to the peak 
voltage. The meter is calibrated by adjusting A3R36 which is in both the 
meter circuit and the feedback loop. An output is taken from the emitter of 
A3Q4 through A3R46. This output is the DEVIATION DETECTOR SIG- 
NAL used in AQ to generate the REDUCE DEVIATION indicator signal. 


NON-INVERTING 


INVERTING 


DC FEEDBACK (INVERTING INPUT) 
SIGNAL (NON-INVERTING INPUT) 


Figure 8-12. Voltage Comparator 


Amplifier Gain Control 


The gain control circuit changes the gain of the FM deviation drive signal 
when switching from lower to higher frequency bands. In FM mode, the 
GAIN CONTROL input at pin 14 goes from High to Low if the system 
operating frequency is switched from <1300 MHz (0-100 meter range) 
to a frequency =1300 MHz (0-200 meter range). The reverse is true 
when dropping from >1300 MHz to <1300 MHz. 


When Low, GAIN CONTROL energizes A8K1, located in the feedback loop 
of amplifiers A3U1 and Q1. When energized A3K1 bypasses feedback loop 
resistor A3R89, and in effect divides the amplifier gain in half. GAIN ADJ 
A3R87 is adjusted to obtain 3.6 Vrms (meter full scale) at A3TP1 at frequen- 
cies <1300 MHz and 1.8 Vrms at >1300 MHz. A2 logic switches on the 
0-100 meter indicator for frequencies <1300 MHz or the 0-200 meter indi- 
cator for >1300 MHz. 


In AM mode, GAIN CONTROL remains Low, however A2 logic selects 
0-100 indicator since AM is read in percent. 


AM/FM Selection 


Relay A3K12 switches the modulation signal output from FM to AM when 
XA3 pin P of the circuit board goes low. Amplifier A3Q1 preserves the 
proper phase for driving the RF Section Modulator. Transistor A3Q5 inverts 


the AM control input logic so that A3K10 grounds the AM output when in 
FM mode. 
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TROUBLESHOOTING 


It is assumed that a problem has been isolated to 
the Modulation Level Control Assembly as a result 
of using the procedures listed on Service Sheet 1. 
Troubleshoot the A3 Modulation Level Control 
Assembly by using the test equipment and proce- 
dures given below. 


Test Equipment 


Digital Voltmeter ........- HP 34740A/34702A 
Mscilloscopel a. - te sec HP 180C/1801A/1821A 
10:1 Oscilloscope Probe .......-..- HP 100044 
Task Oscillators «ogc 2G oe sais oe vps HP 651B 
Extender Cables) cn-se Gest oe HP 11672-60002 


Initial Test Conditions 


Tum off instrument. Remove the Modulation Sec- 
tion module from the mainframe, remove cover, 
connect to mainframe with extender cable. See last 
foldout in this manual for procedures and cautions. 
Remove the A3 Remote Attenuator Assembly 
board and reinstall using the extender board (see 
Figure 8-2). Turn on instrument and allow 10 min- 
ute warm up. 


NOTE 


Perform adjustment procedures entitled 
Amplitude Leveling and Meter Adjust- 
ment in Section V after making repairs 
to any part of the modulation level con- 
trol circuits. 


Test Procedures 

Test 1: Power Supplies 

Verify that the de power-supply voltages are as 
shown on the schematic diagram and are within 
+0.25 Vde. If not, check the supply lines back 
through the A8 Mother Board to the mainframe 
and repair the malfunction. 
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Test 2: Modulation Amplifier 


Set SOURCE control on front panel to 400 Hz and 
FM mode. Check A8TP1 with voltmeter for 
3.6V rms with system frequency at 1200 MHz. 
Then switch to 1400 MHz and check for 1.8V rms. 
If the signal is incorrect, check for same signal level 
at base of A3Q1 to isolate the problem to one 
stage. Refer to Section V for adjustment of 
A3R37. Verify correct levels at pins 13 and 14. 


Test 3: Controls 


Move the voltmeter probe to A3TP2. An incorrect 
signal indicates a problem in A3K13, A3K14, the 
front panel Modulation Level control R1 in the 
local mode, or the Remote Modulation Level Con- 
trol section of the A3 Board in the remote mode. 
Troubleshoot the remote level control circuits by 
programming through the mainframe and observ- 
ing the level at ASTP2. 


Test 4: Meter Driver 


With 1.0 Vrms at A3TP2, check emitter of A3Q4 
for ~1.33 Vdc. If this voltage is incorrect, first 
check the collector of A3Q4 for power supply 
voltage and if this is present, adjust A3R36 by fol- 
lowing the procedure given in Section V. If the 
fault has not been identified at this point, check 
A3U2 pins 11 and 6 for the supply voltages listed 
on the schematic. If these are correct, the fault 
lies with A3U2, A3Q4 or associated components. 


Test 5: FM Output 

Set MODE control to FM X1 and check XA3 pin 
12 with voltmeter for 1 Vrms signal. If no signal, 
probable cause is A3K12 or logic on the A2 
Assembly. 


Test 6: AM Output 


Set MODE control to AM and check XA3 pin M 
for 1 Vrms signal. If no signal, probable cause 
is A8K10, K12, or logic in A2 Assembly. 
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Figure 8-13. A3 Remote Attenuation Assembly Component Locations 
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Figure 8-14. A3 Remote Attenuation Assembly Schematic Diagram 
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If the modulation meter does not indicate, the 
malfunction concerns modulation, go to Test 
Procedure (1). If the modulation meter indicates, 
but either continues to indicate when the FM CF 
CAL pushbutton is pressed or goes to zero and 
does not return, the malfunction is in the opera- 
tion of the FM CF CAL pushbutton or associated 
circuits (go to Test Procedure (2)). 


Test Procedure 1: Modulation Operation 


Test 1-a. Set the Model 86632B for INTERNAL 
SOURCE FM X1 modulation with either 400 Hz 
or 1000 Hz modulation. Measure the ac voltage at 
A6TP2 with an ac voltmeter. If this voltage is 
correct at approximately 0.7 Vrms, go to Test 1-b. 
If this voltage is incorrect, trace the modulation 
signal back to Service Sheet 5. 


Test 1-b. Measure the ac voltage at A6TP3. If this 
voltage is correct at approximately 0.7 Vrms, go to 
Test 1-c. If this voltage is incorrect, check A6U1B 
and C and associated circuitry. 


Test 1-c. Measure the ac voltage at A6TP4. The 
voltages with different switch positions should be 
as follows: 


Switch Setting Voltage 


FM X10 approximately 0.7 Vrms 
FM X1 approximately .07 Vrms 
FM X0.1 approximately .007 Vrms 


If these voltages are correct, trace the signal to 
Service Sheet 7. If any voltage is incorrect, go to 
Test 1-d. 


Test 1-d. Check continuity between pins 1 and 4 
on the following relays with the following MODE 
switch settings: 


Switch Position Test Relay 
FM X10 A6K1 
FM X1 A6K2 
FM X0.1 A6K3 


If pins 1 and 4 on the appropriate relays are closed, 
check the associated resistors. If the relays are not 
closed, go to Test 1-e. 


Test 1-e. Check for a Low (<+0.8 Vdc) at the 
following XA6 connector pins with the following 
MODE switch settings: 
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Switch Position Low on XA6 Pin 


FM X10 M 
FM X1 N 
FM X0.1 13 


If these voltages are correct, replace the malfunc- 
tioning relay. If these voltages are incorrect, trace 
the incorrect voltage back to Service Sheet 2. 


Test Procedure 2: FM CF CAL Pushbutton 
Operation 


Refer to Figure 8-15 for the waveforms associated 
with this test procedure. 


Test 2-a. Set the MODE switch to the malfunction- 
ing FM multiplier position. Measure the voltage at 
A6TP1 with an oscilloscope within 5 seconds after 
pressing the FM CF CAL pushbutton. See Figure 
8-15. This voltage should rise to approximately 
+1.2 Vdc. If this voltage is correct, go to Test 2-g. 
If voltage is incorrect, go to Test 2-b. 


Test 2-b. Measure the voltage at the collector of 
A6Q6, while pressing the FM CF CAL pushbutton. 
This voltage should be +5 Vdc and drop to 
approximately 0.8 Vdc. If this voltage is correct, 
probably A6Q3 or associated circuitry is defective. 
If this voltage is not correct, go to Test 2-c. 


Test 2-c. Measure the voltage at the emitter of 
A6Q6, while pressing the FM CF CAL push- 
button. This voltage should be approximately 
+0.28 Vdc and drop to approximately +.06 Vdc. If 
this voltage is correct, check A6Q3 and A6Q6. If 
this voltage is incorrect, go to Test 2-d. 


Test 2-d. Measure the voltage at A6U2C pin 8, 
while pressing the FM CF CAL pushbutton. This 
voltage should go High (>+2.4 Vdc). If this voltage 
is correct, check A6CR1. If this voltage is incor- 
rect, go to Test 2-e. 


Test 2-e. Check inputs to A6U2C while pressing 
FM CF CAL pushbutton. Pin 10 should be Low 
(<+0.8 Vdc) while pins 9 and 11 should be High 
(>+2.4 Vdc). If these voltages are correct, go to 
Test 2-f. If these voltages are incorrect, trace in- 
correct voltage back to source, repair or replace 
faulty component. 


Test 2-f. Measure the voltage at pin 12 of A6U2A. 
This voltage should be High (>+2.4 Vdc). If this 
voltage is correct, check A6CR2. If this voltage is 
incorrect, measure the voltages at pins 1, 2, and 8 
of U2A. One of these voltages should be Low 
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Test Procedure 1: A7A1 Assembly 


Test 1-a. With an oscilloscope, measure voltage at the primary of 
A7A1T1 when FM CF CAL pushbutton is pressed. This voltage 
should be approximately 2.6 Vp-p. If this voltage is correct, pro- 
ceed to Test 1-d. If this voltage is incorrect, proceed to Test 1-b. 


Test 1-b. With an oscilloscope, measure voltage at Test location 
“VCO” on A7A1. This voltage should be approximately 480 mV 
p-p. If this voltage is incorrect, proceed to Test 1-c. If this voltage 
is correct, A7A1Q1, 2, or an associated component is defective. 


Test 1-c. Verify that continuity exists between Test locations 
ATA8TPC and “VCO” on A7A1. If connection is good, proceed to 
Test Procedure (3). If continuity does not exist, repair connection. 


Test 1-d. Measure the 20 MHz reference voltage at the centertap of 
A7TAI1TI1 during the FM CF CAL calibration cycle. Connect oscil- 
loscope probe with sweep-speed set to 0.5 seconds/division. Press 
FM CF CAL pushbutton and take measurement within 5 seconds. 
If this voltage is approximately 2.6 Vp-p amplitude, proceed to 
Test 1-g. If this voltage is incorrect, proceed to Test 1-e. 


Test 1-e. Measure the reference input (REF) voltage at A7A1C4 
within 5 seconds after pressing the FM CF CAL pushbutton. If 
this voltage is correct (approximately 480 mVp-p) the malfunc- 
tion is caused by A7A1Q3, 4, or an associated component. If this 
voltage is not correct, proceed to Test 1-f. 


Test 1-f. Verify Reference Signal continuity from A7A2TPF to 
A7A1C4. If continuity exists, proceed to Test Procedure (2). 
If continuity does not exist, or is grounded, repair the inter- 
connection. 


Test 1-g. Connect an oscilloscope to A7A1TP1 and verify that 0V 
(phase lock) occurs during the five-second FM CF CAL cycle. If an 
ac voltage is found, proceed to Test Procedure (3). If zero voltage 
(phase lock) is observed on the oscilloscope, perform the VCO 
center-frequency adjustment given in Section V. If phase lock 
cannot be obtained by this adjustment, go to Test 1-h. 


Test 1-h. Disconnect the Model 86632B from the extender cable. 
Measure continuity between A7A1TP1 to A7A38TPA (tie point at 
A7TA8K1 and A7A8Q8). If continuity exists, go to Test Procedure 
(3). Otherwise, repair or replace the defective item. Reconnect 
adapter cable. 


Test Procedure 2: A7A2 Assembly 


Test 2-a. If the malfunction occurs in the FM Mode, go to Test 2-c. 
If the malfunction occurs in the AM or OFF Mode, measure the 
reference signal to A7A2TPD. (Remove coaxial cable and measure 
at the center conductor of the cable.) If voltage is approximately 
480 mVp-p at this point, proceed to Test 2-b. If not, trace the 
reference signal from the mainframe. 
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NOTE 


Begin overall troubleshooting by first following the pro- 
cedures given in Section VIII of the Model 8660 series 
mainframe Operating and Service Manual. After the 
trouble has been isolated to the 86632B Modulation 
Section, perform the troubleshooting given in this 
manual on Service Sheet 1. After both of these steps 
have been performed and the malfunction has been iso- 
lated to the A6 FM Attenuator Assembly the following 
troubleshooting procedure is recommended. 


A6 FM ATTENUATOR ASSEMBLY 


PRINCIPLES OF OPERATION 


The A6 FM Attenuator Assembly contains the FM range circuits. These cir- 
cuits attenuate the amplitude of the modulating signal to predetermined 
levels with FM range switch settings. The AG Assembly also contains the 
FM center-frequency calibration (FM-CF-CAL) timing circuits. 


FM Range Control 


The attenuated FM modulating signal from the A3 Remote Attenuator 
Assembly is coupled to the Complementary Emitter-Followers, A6U1B/ 
UIC. The signal is then coupled to the FM range selector. 


In the FM X10 range, the signal is coupled through resistor AGR25 and 
relay A3K1 to U1A and U1D emitter-follower. In the FM X1 and FM 
X0.1 ranges the output amplitude (to U1A) is respectively 1/10th and 
1/100th of the output of the FM X10 range. 


The output from the A6 Assembly is coupled to the A7 Assembly, to 
frequency modulate the 20 MHz VCO. In EXT DC mode a Low at pin L 
energizes relay A6K4 to bypass capacitor A6C23 in the output line. 


FM CF CAL Circuit 


In OFF or AM MODE, U2A pins 1, 2, and 13 are High (>+2.4 Vdc) which 
causes the output, pin 12, to go Low (<+0.8 Vdc). This Low is coupled to 
the base of transistor A6Q6 by A6CR2. The Low at the base of A6Q6 makes 
it impossible to trigger the A6Q4/Q5 multi-vibrator. In any FM MODE, U2A 
pin 12 is High but the Low at U2C pin 8 continues to keep the multi- 
vibrator from triggering. When the FM CF CAL front-panel switch is closed 
or when a High calibration clock pulse is received at U2B pins 3, 4, and 5, 
U2B pin 6 goes Low. This Low sends pin 8 of U2C High, which turns A6Q6 
on. 


When A6Q6 is turned on, several events occur: 


a. Multi-vibrator A6Q4/Q5 is triggered, Transistor A6Q5, which is 
normally conducting, is turned off and A6Q4 is turned on. This condition 
remains until the charge on A6C9 builds up to the combined threshold of 
A6Q5 and the voltage drop across A6CR5. At this time the multi-vibrator 
returns to its steady-state condition. Cycling time for this operation is 
approximately 5 seconds. 
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b. Transistor A6Q3 is turned on, changing the collector voltage 
(normally —10 Vdc) to approximately +1.2 Vdc. This voltage, fed to the 
hold-control relay over the HLC line, closes this relay in the A7 Assembly. 


ec. ‘Transistors A6Q1, and A6Q2 are turned on, causing the FM CAL 
FLAG output to go Low. This output to the mainframe inhibits transfer of 
programmed data for the 86632B from the mainframe. This output also goes 
to the 86632B A2 Switch Logic Assembly and is transformed to a signal to 
the mainframe (FM MODE). This signal turns off the FM MODE light in the 
mainframe for the duration of the calibration cycle. 


d. When A6Q5 turns off, its collector goes High. Capacitor A6C11 
begins to charge through A6R38, AGR10, and A6CR4. After approximately 
10 ms, A6Q7 turns on and the collector goes Low which activates: 


1. FM Cal Relay 2 in the A3 Assembly grounding the input. 


2. FM Cal Relay 1 in the A7 Assembly which couples the 20 MHz 
reference signal to the phase detector. 


When the multi-vibrator A6Q4/Q5 returns to its steady state, the HLC 
output immediately returns to its normal level. The FM Cal Relay 1 and 2 
and FM Cal Flag outputs take about 50 ms to return to their normal 
operating state because the voltage on A6C11 now discharges through 
A6R11 and A6R12. Once the threshold voltage of transistor A6Q7 is 
reached, A6Q7 turns off and the FM Cal Relays return to their normal state. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the FM Deviation Attenua- 
tion Assembly as a result of using the Troubleshooting of Service Sheet 1. 
Troubleshoot by using the test equipment and procedures outlined below. 


Test Equipment 


Digital Voltmeter 7 (rere teeeses) ars) «re a/ovais sveoeespe elena e cues HP 3480A/3482A 
Oscillosca pes. aa) sae cameo th pete see ate scatter oe HP 180A/1801A/1821A 
LOS Oseilloscope\Probe™ rs. pou. gavets wes erecis, wee oho cee sta ose HP 100044 
AC Voltmeter cps 5 fucnersice tices ro ve eushd ere roee. ce echo teifente ore sens HP 400GL 


Initial Test Conditions 

Model 86632B removed from mainframe but connected with an extender 
cable, covers removed, and A6 FM Attenuator Assembly installed on an 
extender board (see Figure 8-3). 


Set the Model 86632B to FM MODE and either INTERNAL SOURCE or 
EXTERNAL AC with an input of 1 to 2 Vrms and the frequency within the 
FM frequency limits for the malfunctioning switch position. 
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Figure 8-15. FM Center Frequency Calibration Time Sequence 


NOTE 
After making repairs in any part of the FM Attenuator 
circuits, adjustment procedures specified in Section V 
should be performed to ensure proper operation of the 
instrument. 


Some of the circuit functions occur only for a period of 
five seconds after pressing the FM CF CAL pushbutton. 
Press this pushbutton before making any measurement 
controlled by this circuit and make the measurement 
within five seconds after pressing the pushbutton. 


Before attempting to troubleshoot the A6 Assembly, verify that the power 
supply voltages are within 0.25 volt of the values shown on the schematic. 
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If the modulation meter does not indicate, the 
malfunction concerns modulation, go to Test 
Procedure (1). If the modulation meter indicates, 
but either continues to indicate when the FM CF 
CAL pushbutton is pressed or goes to zero and 
does not return, the malfunction is in the opera- 
tion of the FM CF CAL pushbutton or associated 
circuits (go to Test Procedure (2)). 


Test Procedure 1: Modulation Operation 


Test 1-a. Set the Model 86632B for INTERNAL 
SOURCE FM X1 modulation with either 400 Hz 
or 1000 Hz modulation. Measure the ac voltage at 
A6TP2 with an ac voltmeter. If this voltage is 
correct at approximately 0.7 Vrms, go to Test 1-b. 
If this voltage is incorrect, trace the modulation 
signal back to Service Sheet 5. 


Test 1-b. Measure the ac voltage at A6TP3. If this 
voltage is correct at approximately 0.7 Vrms, go to 
Test 1-c. If this voltage is incorrect, check A6U1B 
and C and associated circuitry. 


Test 1-c. Measure the ac voltage at A6TP4. The 
voltages with different switch positions should be 
as follows: 


Switch Setting Voltage 

FM X10 approximately 0.7 Vrms 
FM X1 approximately .07 Vrms 
FM X0.1 approximately .007 Vrms 


If these voltages are correct, trace the signal to 
Service Sheet 7. If any voltage is incorrect, go to 
Test 1-d. 


Test 1-d. Check continuity between pins 1 and 4 
on the following relays with the following MODE 
switch settings: 


Switch Position Test Relay 
FM X10 A6K1 
FM X1 A6K2 
FM X0.1 A6K3 


If pins 1 and 4 on the appropriate relays are closed, 
check the associated resistors. If the relays are not 
closed, go to Test 1-e. 


Test 1-e. Check for a Low (<+0.8 Vdc) at the 
following XA6 connector pins with the following 
MODE switch settings: 
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Switch Position Low on XA6 Pin 


FM X10 M 
FM X1 N 
FM X0.1 13 


If these voltages are correct, replace the malfunc- 
tioning relay. If these voltages are incorrect, trace 
the incorrect voltage back to Service Sheet 2. 


Test Procedure 2: FM CF CAL Pushbutton 
Operation 


Refer to Figure 8-15 for the waveforms associated 
with this test procedure. 


Test 2-a. Set the MODE switch to the malfunction- 
ing FM multiplier position. Measure the voltage at 
A6TP1 with an oscilloscope within 5 seconds after 
pressing the FM CF CAL pushbutton. See Figure 
8-15. This voltage should rise to approximately 
+1.2 Vdc. If this voltage is correct, go to Test 2-g. 
If voltage is incorrect, go to Test 2-b. 


Test 2-b. Measure the voltage at the collector of 
A6Q6, while pressing the FM CF CAL pushbutton. 
This voltage should be +5 Vde and drop to 
approximately 0.8 Vdc. If this voltage is correct. 
probably A6Q3 or associated circuitry is defective. 
If this voltage is not correct, go to Test 2-c. 


Test 2-c. Measure the voltage at the emitter of 
A6Q6, while pressing the FM CF CAL push- 
button. This voltage should be approximately 
+0.28 Vdc and drop to approximately +.06 Vdc. If 
this voltage is correct, check A6Q3 and A6Q6. If 
this voltage is incorrect, go to Test 2-d. 


Test 2-d. Measure the voltage at A6U2C pin 8, 
while pressing the FM CF CAL pushbutton. This 
voltage should go High (>+2.4 Vdc). If this voltage 
is correct, check A6CR1. If this voltage is incor- 
rect, go to Test 2-e. 


Test 2-e. Check inputs to A6U2C while pressing 
FM CF CAL pushbutton. Pin 10 should be Low 
(<+0.8 Vde) while pins 9 and 11 should be High 
(>+2.4 Vdc). If these voltages are correct, go to 
Test 2-f. If these voltages are incorrect, trace in- 
correct voltage back to source, repair or replace 
faulty component. 


Test 2-f. Measure the voltage at pin 12 of A6U2A. 
This voltage should be High (>+2.4 Vdc). If this 
voltage is correct, check A6CR2. If this voltage is 
incorrect, measure the voltages at pins 1, 2, and 8 
of U2A. One of these voltages should be Low 
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(depending upon FM multiplier switch setting) and 
the other two High. If these voltages are correct, 
replace A6U2A. If these voltages are incorrect, 
trace the incorrect signal to its source and repair or 
replace the faulty component. 


Test 2-g. Measure the voltage at the collector of 
A6A7 while pressing the FM CF CAL pushbutton. 
This voltage should drop from +5 Vde to approxi- 
mately 0 volts. If these voltages are correct, go to 
Test 2-i. If these voltages are incorrect, go to 
Test 2-h. 


Test 2-h. Measure the votlage at the base of A6Q7 
while pressing the FM CF CAL pushbutton. This 
voltage should go to >+0.6 Vdc. If this voltage is 
incorrect, check A6Q7, A6CR§8 and 9, and associ- 
ated circuitry. If this voltage is incorrect, check 
A6Q4 and 5, A6CR4 and 5, and associated 
circuitry. 


Test 2-i. Perform VCO Center Frequency Adjust- 
ment in Section V. If the center frequency will not 
adjust, go to Test 2-j. If the center frequency will 
adjust, go to Test 2-1. 


Test 2-j. With an ohmmeter, measure continuity 
across pins 3 and 4 of A8K11 when the FM CF 
CAL pushbutton is pressed. Repeat the measure- 
ment across pins 3 and 4 of both relays A7TA2K3 
and 4 in series by measuring between Test loca- 
tions A7TA2TPD and A7A2TPF (the A7A2 board 
must be removed to measure each relay individ- 
ually). If either relay does not operate, go to Test 
2-k. If there is continuity between the Test loca- 
tions, both relays are operating. 


Test 2-k. Trace the circuit to the malfunctioning 
relay and its power supply. If the circuit is proper 
and the voltage is +5 + 0.5 Vdc, replace the mal- 
functioning relay. If the circuit is not proper or if 
the voltage is not proper, fix or replace the faulty 
component. 


Test 2-1. Measure the voltage at XA6 pin 11 as the 
FM CF CAL pushbutton is pressed. This voltage 
should go Low (<+0.8 Vdc). If this voltage does go 
Low, trace the voltage through A8 and A2 (Service 
Sheet 2) to the mainframe. If this voltage does not 
go Low, check A6Q1 and 2 and associated 
circuitry. 


t+ J1 located on circuit side 


Figure 8-16. AG FM Attenuator Assembly Component Locations 
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Figure 8-17. AG FM Attenuator Assembly Schematic Diagram 
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Test 2-b. With the MODE switch set to AM or OFF, 
measure the voltage at A7A2TPE. If this voltage is 
approximately 480 mVp-p, trace this voltage to the 
RF Section. If this voltage is incorrect, trace this 
voltage through A7A2K3, 2, and 1. 


Test 2-c. With the MODE switch set to FM, meas- 
ure the voltage at A7A2TPE. If this voltage is cor- 
rect, approximately 340 mVp-p, proceed to Test 
2-d. If this voltage is incorrect, proceed to Test 
Procedure (3). 


Test 2-d. In the FM Mode, press the FM CF CAL 
pushbutton and note within 5 seconds the refer- 
ence signal at A7A1C4. This voltage should be 
approximately 480 mVp-p. If this voltage is in- 
correct, check the reference signal through 
A7A2K3 and 4. 


Test Procedure 3: A7A3 Assembly 


Test 3-a. Measure the voltage at A7A3TP1. This 
voltage should be +6 +' 1 Vdc. If the voltage is 
correct, proceed to Test 3-d. If the voltage is 
incorrect, proceed to Test 3-b. 


Test 3-b. Measure the voltage at A7A3U1 pin 3. 
This voltage should be between +3 and +5 Vdc. If 
this voltage is incorrect, proceed to Test 3-c. If this 
voltage is correct A7A38U1 or an associated compo- 
nent is defective. 


Test 3-c. Ground the teflon-insulated tiepoint at 
the input to A7A3Q7. Measure the voltage at 
A7A8U1 pin 8. This voltage should be between +3 
and +5 Vdc. If the voltage is correct, A7A3K1, Q8, 
or an associated component is defective. If this 
voltage is incorrect, transistor A7A3Q7 is defec- 
tive. Remove the ground from the tiepoint. 


Test 3-d. Set the Model 86632B for FM X10 


MODE, INTERNAL SOURCE, and adjust MODU- 
LATION LEVEL control for an indication of 50 


8-24 


Model 86632B 


on the meter. Measure the Modulating Signal Input 
at the Modulating Signal Input tiepoint marked 
“FM’’. This voltage should be approximately 
1.0 Vp-p. If this voltage is correct, proceed to 
Test 3-f. If this voltage is incorrect, proceed to 
Test 3-e. 


Test 3-e. Verify that continuity exists between A6 
and A7A3 Modulating Signal Input testpoint 
marked ‘‘FM’’. If continuity exists, proceed to 
the Troubleshooting on Service Sheet 5. If con- 
tinuity does not exist, repair it. 


Test 3-f. With an oscilloscope, measure the output 
at A7TA8TPB.:+ This voltage should be approxi- 
mately 330 mVp-p. If the voltage is correct, go 
to Test 3-g. If the voltage is incorrect, go to 
Test 3-h. 


Test 3-g. Verify that continuity exists between 
tiepoint VCO on the A7A2 Assembly and tiepoint 
A7A8TPB on A7A8 Assembly. If continuity does 
not exist, go to Test Procedure (2). If continuity 
does not exist, repair it. 


Test 3-h. Measure the A7A3 VCO signal with an 
oscilloscope at testpoint C on A7A8. The voltage 
should be approximately 480 mVp-p. If this volt- 
age is not correct, go to Test 3-i. If this voltage is 
correct, transistors A7A38Q5, 6, or an associated 
component is defective. 


Test 3-i. With an oscilloscope, measure the peak-to- 
peak ac voltage at the drain of A7A8Q1. This 
voltage should be approximately 480 mVp-p. If 
this voltage is not correct, proceed to Test 2-j. If 
this voltage is correct, transistor A7A3Q2 or an 
associated component is defective. 


Test 3-j. With a voltmeter, measure the dc voltage 
at the drain of A7A38Q1. This voltage should be 
approximately —1.8 Vdc. If the voltage is correct, 
a component associated with the VCO is defective. 
If the voltage is incorrect, probably A7A38K2, 
A7A8Q1, or an associated component is defective. 
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NOTE 


Whena malfunction occurs, refer to Section VIII of the 
Model 8660 series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, refer 
to Service Sheet 1 of this manual. Service Sheet 1 pro- 
vides overall troubleshooting and is keyed to all other 
Service Sheets. 


AY DEVIATION DETECTOR ASSEMBLY 


PRINCIPLES OF OPERATION 


This assembly monitors the meter drive circuit in the A38 Assembly. If the 
positive input from A38 exceeds a set level, the circuit generates a signal to 
turn on the REDUCE DEVIATION indicator. A flag output taken from the 
same signal, is sent to the mainframe and to the A2 Assembly logic. 


A reference input to comparator A9U8 pin 3 is set to +1.4V with resistor 
AQ9R3. If the input to A9U8 pin 2 exceeds the reference level, A9U3 pin 6 
goes Low. This Low is applied through AND gate A9U2A to lamp driver 
A9Q1. The Low level turns on A9Q1. When A9YQ1 conducts, REDUCE DE- 
VIATION lamp DS38 is turned on. A9U2B, also connected to the output of 
A9U2A, is used to send a Low flag to the mainframe and to disable the FM 
MODE output in A2. 


Retriggerable one-shot A9U1 is triggered each time a Low appears at A9U3 
pin 6. A9YU1 generates a 0.5-second Low output with each trigger. Since the 
output of AYU1 is connected to A9U2A pin 1, A9U1 assures that the mini- 
mum time the output of U2A remains Low is 0.5 of a second. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the Deviation Detector 
Assembly as a result of using the Troubleshooting of Service Sheet 1. 
Troubleshoot by using the test equipment and procedures outlined below. 


Test Equipment 


Dieta OLUMMCTCh eames hea ee ee oe EL HP 3480A/38482A 
XCM er CAD G tet aus RN EEL Gt yc egos ed es «a HP 11672/60002 
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NOTE 


Begin overall troubleshooting by first following the pro- 
cedures given in Section VIII of the Model 8660 series 
mainframe Operating and Service Manual. After the 
trouble has been isolated to the 86632B Modulation 
Section, perform the troubleshooting given in this man- 
ual on Service Sheet 1. After both of these steps have 
been performed and the malfunction has been isolated 
to the A7A1 20 MHz Mixer Assembly, the A7A2 20 
MHz Switch Assembly, or the A7A3 20 MHz VCO 
Assembly the following troubleshooting procedure 
is recommended. 


PRINCIPLES OF OPERATION 
A7A1 20 MHz Mixer Assembly 


The 20 MHz VCO output, at a level of about 480 mVp-p, is 
coupled to amplifiers A7A1Q1 and 2 and their output is coupled 
to the phase detector circuit. 


During the FM center-frequency calibration cycle, the 20 MHz 
reference, at a level of about 480 mVp-p, from the mainframe is 
coupled to A7A1Q4 and 3. Both of these signals are combined in 
the phase detector. 


The phase detector consists of A7JA1T1, A7A1CR1 and 2, and a 
low-pass filter. The two 20 MHz signals are compared in the 
phase-detector circuit and the de output is coupled to the 
A7A3C33 error-voltage storage capacitor in A7A3. 


A7A2 20 MHz Switch Assembly 


During the OFF and AM modes the 20 MHz reference signal from 
the mainframe is coupled through relays A7A2K1 and A7A2K3 to 
the RF Section. In FM mode, the frequency-modulated 20 MHz 
VCO signal is coupled through A7A2K1 to the RF Section and the 
20 MHz reference is coupled to A7A2K4 via A7A2K3. During the 
FM center frequency calibration cycle, relay A7A2K4 couples the 
20 MHz reference signal from the mainframe to the phase detector 
on A7A1. A7A2K2 grounds the AM output line during FM mode. 


A7A3 20 MHz VCO Assembly 


During FM-CF-CAL operation, a de error voltage from A7A1 
Mixer is stored on A7A3C33.. This voltage is amplified by A7A3U1 
and is coupled to the varactor diodes A7A3CR9, 10, and 11 in the 
VCO. This voltage is used to phase lock the VCO center frequency 
to the 20 MHz reference signal. 


The frequency-modulating signal from the A6 FM Attenuator 
Assembly is coupled to the varactor diodes through A7A3L4 and 
A7A8C15. The change in voltage on the varactors changes their 
capacitance and therefore changes the VCO frequency at a rate 
determined by the modulating frequency. The amplitude of the 
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modulating signal determines the modulation level (peak devia- 
tion) of the RF output from the RF Section. 


The VCO circuit consists of oscillator A7A3Q3 and a tuned circuit 
consisting of A7A3L3, A7A3CR9 to 11, and A7A3C17. While 
capacitors A7A3C18 and 19 do add some capacitance to the tuned 
circuit, they are mainly used to couple the VCO output to 
AT7A8Q1. Capacitor A7A3C14 is a trimmer capacitor which helps 
to linearize the frequency-versus-voltage curve. When a de voltage 
is coupled to the varactor diodes the capacitance, and therefore 
the frequency of the VCO, changes. 


The VCO tuned circuit is coupled to A7A3Q1. Positive feedback 
from the A7A38Q1 source terminal is coupled to the emitter of 
A7A3Q3. The output from the drain terminal of A7A8Q1 is 
coupled to buffer amplifier A7A3Q2. The output of the buffer is 
coupled to the A7A1 20 MHz Mixer Assembly and to the 
A7A3Q6 and Q5 output amplifiers. The 20 MHz output from 
A7A38Q5 is coupled to the RF Section through the A7A2 20 MHz 
Switch Assembly. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the A7A1, 
ATA2, and A7A3 Assemblies as a result of using the Trouble- 
shooting of Service Sheet 1. Troubleshoot by using the test 
equipment procedures specified below and refer to the A7 
schematic and component location diagrams. 


Test Equipment 


Digital Voltmeter in. cco ss cents se sree HP 3480A/3482A 
OscillOScOPe: < accre es iesetaerens, ehemeecler ss HP 180A/1801A/1821A 
10:1 Oscilloscope! Probe ergy ce chaieets ystems coast HP 10004A 
Extender Cables. 7. c.cctvscreyectereye siecle eisee HP 11672-60002 


Initial Test Conditions 


Model 86632B removed from mainframe but connected by exten- 
der cable, covers removed, and rear-panel assembly opened to 
allow access to suspected assembly. 


NOTE 


After making repairs in any part of the rear-panel assem- 
bly, adjustment procedures specified in Section V 
should be performed to ensure proper operation of the 
instrument. 


Before attempting to troubleshoot the A7 Assemblies, verify that 
the power supply voltages are within 0.25 volt of the values shown 
on the schematic. Set the Model 86632B for FM X10 MODE, 
INTERNAL SOURCE 400, and MODULATION LEVEL to an 
indication of 50 on the meter. 
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Test Procedure 1: A7A1 Assembly 


Test 1-a. With an oscilloscope, measure voltage at the primary of 
AT7AI1TI1 when FM CF CAL pushbutton is pressed. This voltage 
should be approximately 2.6 Vp-p. If this voltage is correct, pro- 
ceed to Test 1-d. If this voltage is incorrect, proceed to Test 1-b. 


Test 1-b. With an oscilloscope, measure voltage at Test location 
“VCO” on A7A1. This voltage should be approximately 480 mV 
p-p. If this voltage is incorrect, proceed to Test 1-c. If this voltage 
is correct, A7A1Q1, 2, or an associated component is defective. 


Test 1-c. Verify that continuity exists between Test locations 
A7TA8TPC and “VCO” on A7A1. If connection is good, proceed to 
Test Procedure (3). If continuity does not exist, repair connection. 


Test 1-d. Measure the 20 MHz reference voltage at the centertap of 
A7AI1T1 during the FM CF CAL calibration cycle. Connect oscil- 
loscope probe with sweep-speed set to 0.5 seconds/division. Press 
FM CF CAL pushbutton and take measurement within 5 seconds. 
If this voltage is approximately 2.6 Vp-p amplitude, proceed to 
Test 1-g. If this voltage is incorrect, proceed to Test 1-e. 


Test 1-e. Measure the reference input (REF) voltage at A7A1C4 
within 5 seconds after pressing the FM CF CAL pushbutton. If 
this voltage is correct (approximately 480 mVp-p) the malfunc- 
tion is caused by A7A1Q3, 4, or an associated component. If this 
voltage is not correct, proceed to Test 1-f. 


Test 1-f. Verify Reference Signal continuity from A7A2TPF to 
A7A1C4. If continuity exists, proceed to Test Procedure (2). 
If continuity does not exist, or is grounded, repair the inter- 
connection. 


Test 1-g. Connect an oscilloscope to A7A1TP1 and verify that 0V 
(phase lock) occurs during the five-second FM CF CAL cycle. If an 
ac voltage is found, proceed to Test Procedure (3). If zero voltage 
(phase lock) is observed on the oscilloscope, perform the VCO 
center-frequency adjustment given in Section V. If phase lock 
cannot be obtained by this adjustment, go to Test 1-h. 


Test 1-h. Disconnect the Model 86632B from the extender cable. 
Measure continuity between A7A1TP1 to A7A8TPA (tie point at 
AT7A8K1 and A7A3Q8). If continuity exists, go to Test Procedure 
(3). Otherwise, repair or replace the defective item. Reconnect 
adapter cable. 


Test Procedure 2: A7A2 Assembly 


Test 2-a. If the malfunction occurs in the FM Mode, go to Test 2-c. 
If the malfunction occurs in the AM or OFF Mode, measure the 
reference signal to A7A2TPD. (Remove coaxial cable and measure 
at the center conductor of the cable.) If voltage is approximately 
480 mVp-p at this point, proceed to Test 2-b. If not, trace the 
reference signal from the mainframe. 
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Test 2-b. With the MODE switch set to AM or OFF, 
measure the voltage at A7A2TPE. If this voltage is 
approximately 480 mVp-p, trace this voltage to the 
RF Section. If this voltage is incorrect, trace this 
voltage through A7A2K3, 2, and 1. 


Test 2-c. With the MODE switch set to FM, meas- 
ure the voltage at A7A2TPE. If this voltage is cor- 
rect, approximately 340 mVp-p, proceed to Test 
2-d. If this voltage is incorrect, proceed to Test 
Procedure (3). 


Test 2-d. In the FM Mode, press the FM CF CAL 
pushbutton and note within 5 seconds the refer- 
ence signal at A7A1C4. This voltage should be 
approximately 480 mVp-p. If this voltage is in- 
correct, check the reference signal through 
A7A2K3 and 4. 


Test Procedure 3: A7A3 Assembly 


Test 3-a. Measure the voltage at A7A3TP1. This 
voltage should be +6 + 1 Vdc. If the voltage is 
correct, proceed to Test 3-d. If the voltage is 
incorrect, proceed to Test 3-b. 


Test 3-b. Measure the voltage at A7A3U1 pin 3. 
This voltage should be between +3 and +5 Vdc. If 
this voltage is incorrect, proceed to Test 3-c. If this 
voltage is correct A7A3U1 or an associated compo- 
nent is defective. 


Test 3-c. Ground the teflon-insulated tiepoint at 
the input to A7A3Q7. Measure the voltage at 
A7A3U1 pin 3. This voltage should be between +3 
and +5 Vdc. If the voltage is correct, A7A3K1, Q8, 
or an associated component is defective. If this 
voltage is incorrect, transistor A7A3Q7 is defec- 
tive. Remove the ground from the tiepoint. 


Test 3-d. Set the Model 86632B for FM X10 


MODE, INTERNAL SOURCE, and adjust MODU- 
LATION LEVEL control for an indication of 50 
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on the meter. Measure the Modulating Signal Input 
at the Modulating Signal Input tiepoint marked 
“FM’’. This voltage should be approximately 
1.0 Vp-p. If this voltage is correct, proceed to 
Test 3-f. If this voltage is incorrect, proceed to 
Test 3-e. 


Test 3-e. Verify that continuity exists between A6 
and A7A3 Modulating Signal Input testpoint 
marked ‘‘FM’’. If continuity exists, proceed to 
the Troubleshooting on Service Sheet 5. If con- 
tinuity does not exist, repair it. 


Test 3-f. With an oscilloscope, measure the output 
at A7A3TPB. This voltage should be approxi- 
mately 330 mVp-p. If the voltage is correct, go 
to Test 3-g. If the voltage is incorrect, go to 
Test 3-h. 


Test 3-g. Verify that continuity exists between 
tiepoint VCO on the A7A2 Assembly and tiepoint 
ATA8TPB on A7A3 Assembly. If continuity does 
not exist, go to Test Procedure (2). If continuity 
does not exist, repair it. 


Test 3-h. Measure the A7A3 VCO signal with an 
oscilloscope at testpoint C on A7A3. The voltage 
should be approximately 480 mVp-p. If this volt- 
age is not correct, go to Test 3-i. If this voltage is 
correct, transistors A7A3Q5, 6, or an associated 
component is defective. 


Test 3-i. With an oscilloscope, measure the peak-to- 
peak ac voltage at the drain of A7A3Q1. This 
voltage should be approximately 480 mVp-p. If 
this voltage is not correct, proceed to Test 2-j. If 
this voltage is correct, transistor A7A3Q2 or an 
associated component is defective. 


Test 3-j. With a voltmeter, measure the dc voltage 
at the drain of A7A3Q1. This voltage should be 
approximately —1.8 Vdc. If the voltage is correct, 
a component associated with the VCO is defective. 
If the voltage is incorrect, probably A7A3K2, 
A7A3Q1, or an associated component is defective. 
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Figure 8-19. A7A3 20 MHz VCO Assembly Component Locations 
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NOTES 


1, REFER TO TABLE 8-1 FOR EXPLAN- 
ATION OF SYMBOLS. 


2. RELAYS ARE SHOWN IN UN- 
ENERGIZED POSITIONS. 


3. CAUTION: DAMAGE TO A7A3Q7 
MAY OCCUR IF ANYTHING EXCEPT 
A GROUND CLIP 1S CONNECTED 
TO THE TEFLON INSULATED STAND- 
OFF, 


* FACTORY SELECTED COMPONENT 
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Figure 8-20. Rear Panel (A7A1, 2 and 3) Assembly Schematic Diagram 
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Initial Test Conditions 


Model 86632B removed from mainframe but con- 
nected by an extender cable, covers removed, and 
the AY Deviation Detector Assembly installed on 
an extender board. 


NOTE 


After making repairs in any part of the 
deviation detector assembly circuits, the 
adjustment procedures specified in Sec- 
tion V for the deviation detector should 
be performed to ensure proper operation 
of the instrument. 


Test Procedure 


Before troubleshooting the A9 Assembly, verify 
that the power supply voltages (+20V, +5.25V, 
—10V) are present (+0.25 Vdc). Set the mainframe 
center frequency to 1000 MHz. Set the Modulation 
Section SOURCE control to 1000 Hz, the MODE 
control to FM X1 and adjust MODULATION 
LEVEL control to obtain 110% full scale indica- 
tion on modulation meter. 
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Test 1-a. Verify input of +1.5V at A9TP1, then 
proceed to Test 1-b (further adjustment of MODU- 
LATION LEVEL control may be required to ob- 
tain +1.5V). If input is not present, a continuity 
defect exists between A383 and AQ. If so, remove 
disconnect extender cable, make continuity checks 
and repair. 


Test 1-b. Verify Low (<+0.8V) at AYTP2. If Low 
and DS8 does not light, Q1, R7, or DS3 are defec- 
tive. If AYTP2 is High and DS8 lights, A9U2 is 
defective. If AYTP2 is High and DS3 does not light 
proceed to test 1-c. If AYTP2 is Low and DS3 
lights but for periods less than 1/2 a second, pro- 
ceed to test 1-e. 


Test 1-c. Verify +1.4V at A9U8 pin 3, adjust AOR3 
as necessary and proceed to test 1-d. If unable to 
obtain +1.4V, R1, R2, R38 or U8 is defective. Re- 
place defective part. 


Test 1-d. Verify Low at A9U8 pin 6. If not Low, 
replace A9U3. If Low replace A9U2. 


Test 1-e. Verify Low at A9U1 pin 6. If not Low 
replace A9U1. 
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GENERAL REMOVAL AND DISASSEMBLY PROCEDURES 


CAUTION 


Before removing Modulation Section plug-in 
from the mainframe, remove the power by 
disconnecting the instrument’s power cable 
from the power outlet. 


Plug-in Module Removal 


a. Press latch in lower right corner of the module towards the 
center of the module and pull latch forward. 


b. Pull extended latch towards you to remove plug-in from 
mainframe. 


Model 86632B Modulation Section Disassembly 


a. With a small Pozi-driv screwdriver, remove eight screws in 
each side cover and remove both covers. 


b. Remove two screws in top teflon guide and remove the top 
guide. (If access is required to A8, A7A1, or A7A2 circuit 
boards, also remove two screws in bottom guide and remove 
guide). 


c. If board is to be removed is one of A2 through A6, simul- 
taneously pull up on both plastic arms associated with that 
card. 


A1 Front Panel Disassembly 


a. Remove two screws holding front panel at top and one screw 
holding bottom (rotate latch fully to reach bottom screw). 


b. Remove knurled ring nut holding INPUT/OUTPUT jack using 
a knurled nut wrench. Pull front panel forward. The ribbon 
connector may be disconnected at A2 board. 


A7A1 and A7A2 Access 


a. Remove top screw on each side of rear housing. Rotate rear 
housing backwards. 


b. Remove screws holding cover plate and remove cover plate. 


Reassembly Procedure 


Reassemble in the reverse order of disassembly. Replace the 
teflon guide before replacing the two covers. The extra notch in 
the cover must face the rear. These notches provide clearance for 
screws holding the guides in the mainframe when reinserting the 
module. If the Modulation Section will not go all the way into the 
mainframe, check that these notches in the covers face to the rear. 
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NOTE 


When a malfunction occurs, refer to Section VIII of the 
Model 8660 series mainframe Operating and Service 
Manual to begin troubleshooting. If this indicates 
trouble in the Model 86632B Modulation Section, refer 
to Service Sheet 1 of this manual. Service Sheet 1 pro- 
vides overall troubleshooting and is keyed to all other 
Service Sheets. 


A9 DEVIATION DETECTOR ASSEMBLY 


PRINCIPLES OF OPERATION 


This assembly monitors the meter drive circuit in the A3 Assembly. If the 
positive input from A3 exceeds a set level, the circuit generates a signal to 
turn on the REDUCE DEVIATION indicator. A flag output taken from the 
same signal, is sent to the mainframe and to the A2 Assembly logic. 


A reference input to comparator A9U8 pin 3 is set to +1.4V with resistor 
AQR3. If the input to A9U3 pin 2 exceeds the reference level, A9U3 pin 6 
goes Low. This Low is applied through AND gate A9U2A to lamp driver 
A9Q1. The Low level turns on A9Q1. When A9Q1 conducts, REDUCE DE- 
VIATION lamp DS3 is turned on. A9U2B, also connected to the output of 
A9U2A, is used to send a Low flag to the mainframe and to disable the FM 
MODE output in A2, 


Retriggerable one-shot A9U1 is triggered each time a Low appears at A9U3 
pin 6. A9U1 generates a 0.5-second Low output with each trigger. Since the 
output of A9U1 is connected to A9U2A pin 1, A9U1 assures that the mini- 
mum time the output of U2A remains Low is 0.5 of a second. 


TROUBLESHOOTING 


It is assumed that a problem has been isolated to the Deviation Detector 
Assembly as a result of using the Troubleshooting of Service Sheet 1. 
Troubleshoot by using the test equipment and procedures outlined below. 


Test Equipment 


Digital Voltmeter) jacn sic ae se) sie cute a ars Sauseeere asi HP 3480A/3482A 
Bxtender: Callers. cus were ai scl Cie coeue cision nuerarenern ee HP 11672/60002 
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Initial Test Conditions 


Model 86632B removed from mainframe but con- 
nected by an extender cable, covers removed, and 
the A9 Deviation Detector Assembly installed on 
an extender board. 


NOTE 


After making repairs in any part of the 
deviation detector assembly circuits, the 
adjustment procedures specified in Sec- 
tion V for the deviation detector should 
be performed to ensure proper operation 
of the instrument. 


Test Procedure 


Before troubleshooting the A9 Assembly, verify 
that the power supply voltages (+20V, +5.25V, 
—10V) are present (+0.25 Vdc). Set the mainframe 
center frequency to 1000 MHz. Set the Modulation 
Section SOURCE control to 1000 Hz, the MODE 
control to FM X1 and adjust MODULATION 
LEVEL control to obtain 110% full scale indica- 
tion on modulation meter. 
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Test 1-a. Verify input of +1.5V at A9TP1, then 
proceed to Test 1-b (further adjustment of MODU- 
LATION LEVEL control may be required to ob- 
tain +1.5V). If input is not present, a continuity 
defect exists between A3 and AQ. If so, remove 
disconnect extender cable, make continuity checks 
and repair. 


Test 1-b. Verify Low (<+0.8V) at AOTP2. If Low 
and DS3 does not light, Q1, R7, or DS3 are defec- 
tive. If AYTP2 is High and DS3 lights, A9U2 is 
defective. If A9TP2 is High and DS3 does not light 
proceed to test 1-c. If A9TP2 is Low and DS3 
lights but for periods less than 1/2 a second, pro- 
ceed to test 1-e. 


Test 1-c. Verify +1.4V at A9U3 pin 3, adjust A9R3 
as necessary and proceed to test 1-d. If unable to 
obtain +1.4V, R1, R2, R3 or U3 is defective. Re- 
place defective part. 


Test 1-d. Verify Low at A9U8 pin 6. If not Low, 
replace A9U3. If Low replace A9U2. 


Test 1-e. Verify Low at A9U1 pin 6. If not Low 
replace A9U1. 
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A8 MOTHER BOARD ASSEMBLY 
(Assemblies A2 through A6 and A9 removed) 


Figure 8-24. A8 Mother Board Assembly Component Locations 
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GENERAL REMOVAL AND DISASSEMBLY PROCEDURES 


CAUTION 


Before removing Modulation Section plug-in 
from the mainframe, remove the power by 
disconnecting the instrument’s power cable 
from the power outlet. 


Plug-in Module Removal 


a. Press latch in lower right corner of the module towards the 
center of the module and pull latch forward. 


b. Pull extended latch towards you to remove plug-in from 
mainframe. 


Model 86632B Modulation Section Disassembly 


a. With a small Pozi-driv screwdriver, remove eight screws in 
each side cover and remove both covers. 


Mao b. Remove two screws in top teflon guide and remove the top 
MODE! } v U guide. (If access is required to A8, A7A1, or A7A2 circuit 
Sone boards, also remove two screws in bottom guide and remove 
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guide). 


c, If board is to be removed is one of A2 through A6, simul- 
taneously pull up on both plastic arms associated with that 
card. 


A1 Front Panel Disassembly 


a. Remove two screws holding front panel at top and one screw 
holding bottom (rotate latch fully to reach bottom screw). 


b. Remove knurled ring nut holding INPUT/OUTPUT jack using 
a knurled nut wrench. Pull front panel forward. The ribbon 
connector may be disconnected at A2 board. 


A7A1 and A7A2 Access 


a. Remove top screw on each side of rear housing. Rotate rear 
housing backwards. 


b. Remove screws holding cover plate and remove cover plate. 


Reassembly Procedure 


Reassemble in the reverse order of disassembly. Replace the 
teflon guide before replacing the two covers. The extra notch in 
the cover must face the rear. These notches provide clearance for 
screws holding the guides in the mainframe when reinserting the 
module. If the Modulation Section will not go all the way into the 
mainframe, check that these notches in the covers face to the rear. 
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Figure 8-24. A8 Mother Board Assembly Component Locations 
Figure 8-23. Mainframe Interconnect Jack 
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Table 8-4. Assembly, Chassis Mounted Parts, and Adjustable Component Locations 


Reference Designator Service Sheet Figures Remarks 
Al Assembly 1,2 8-25 rear view of front panel TOP VIEW BOTTOM VIEW 
A2 Assembly a 8-6, 25 
A3 Assembly 1,5 8-13, 25 A7A1 ASSY = = A711 
A3R36 Meter Adj 5 8-13, 25 A7C4 
A3R37 Gain, A3R6 Zero (UNDER W3), 
A7A2 ASSY 
A7C5 
A4 Assembly 1,4 8-10, 25 y : ; | 
A4R35 Level Adj 4 8-10, 25 , " ATC7 g REAR VIEW OF FRONT PANEL 
A4R45 Gain Adj 4 8-10, 25 ATA1R13 = A ATC8 : 
A5 Assembly 13 8-8, 25 w3 x E p : A7C6 
A5R15 400 Hz Adj 3 8-8, 25 
A5R16 1000 Hz Adj 3 8-8, 25 P5 
A6 Assembly 1,6 8-16, 25 . | 
A6R25 FM Sensitivity Adj 6 8-16, 25 Ny ik (Oia alee he M A1ASSY A1CR1 A1R1 
A7 Assembly mii 8-25 
A7A1 Assembly aa 8-18, 25 
A7TA1R13 7 Mar © 
A7A2 Assembly a Da 8-18, 25 se fe - O) AY 
A7A3 Assembly a ey 8-19 Access by removing LAMP ADJ ? b= = : A9 ASSY 
rear panel cover. a . 
ATA3R8 Freq Adj 7 8-19 Access through rear (3) 5 : : (4) AG 
panel cover. AG ; AG ASSY 
A6R25 FM—SEN 
A8 Assembly 2-8 8-24 AG o od 
AQ Assembly 1,8 8-21, 25 A6R20 G ‘ ; % AGR23 ZERO-2 
AYR3 Reduce Deviation 8 8-21, 25 8-25 top view ZERO-1 | A5 ASSY 
Lamp Adj q (1) 
Sar Sea | ig Als! —sAIS2,_- AICR2. ATR2 Ds3 
DS1 13:2 8-25 A5R15G@ ; A4 ASSY | ‘ —— 
DS2 1,2 8-25 rear view of front panel 400 Hz , ’ 1000 H a \ = ‘ (MOUNTED UNDER 
aa a Se Oe ; ) CIRCUIT BOARD) 
OG 
Jl 1,3 8-25 bottom view (2) i : 
M1 1,5 8-25 rear view of front panel A4 1 ‘ Pe A3 ASSY 
P5 1,2, 5-8 8-19, 23, 25 vite \ 
R1 1,5 8-25 rear view of front panel (1) ‘ J N 7 A2 ASSY 
% 6 : A3 
$1 1,6 8-25 rear view of front panel % AARAS GAIN 
- A4R35 
P5Wl a af 8-25 LEVEL (1) a2 
P5W2 1,5 8-25 
P5w3 fl 8-25 4 A3R36 
w4 1, 6, 7 8-25 A2 (2) METER 


(2) Ke) My A3R6 
A3R37 @ a ZERO 
cane = 


GAIN 


Figure 8-25. Assembly, Chassis Mounted Parts, Adjustable Components and Test Point Locations 
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Should one of your HP instruments need 
repair, the HP service organization is 
ready to serve you. However, you can 
help us serve you more effectively. When 
sending an instrument to HP for repair, 
please fill out this card and attach it to 
the product. Increased repair, efficiency 
and reduced turn-around time should 
result. 
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REGIONAL SALES AND SERVICE OFFICES 


NORTH/CENTRAL AFRICA 


Hewlett-Packard S.A. 

7, Rue du Bois-du-Lan 

CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 


ASIA 


Hewlett-Packard Asia Ltd. 

6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 

G.P.O. Box 795 

HONG KONG 

Tel: 5-832 3211 


After Jan. 1, 1984 


47th Floor, China Resources Bidg. 


26 Harbour Rd., Wanchai 
HONG KONG 

Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 


CANADA 


Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 


MEDITERRANEAN AND 
MIDDLE EAST 


Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

Atrina Centre 

32 Kifissias Ave. 
Paradissos-Amarousion, ATHENS 
Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 

Cable: HEWPACKSA Athens 


EASTERN EUROPE 


Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 

P.O. Box 72 

A-1222 VIENNA, Austria 
Tel: (222) 2365110 

Telex: 1 3 4425 HEPA A 


NORTHERN EUROPE 


Hewlett-Packard S.A. 
Uilenstede 475 

P.O. Box 999 

NL-1180 AZ AMSTELVEEN 
The Netherlands 

Tel: 20 437771 


SOUTH EAST EUROPE 


Hewlett-Packard S.A. 

7, Rue du Bois-du-Lan 

CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83.12 12 

Telex: 27835 hpse 

Cable HEWPACKSA Geneve 


OTHER EUROPE 


Hewlett-Packard S.A. 

P.O. Box 

150, Rte du Nant-D’Avril 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 83 8111 

Telex: 22486 hpsa 

Cable: HEWPACKSA Geneve 


EASTERN USA 


Hewlett-Packard Co. 

4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 258-2000 


MIDWESTERN USA 


Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, iL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 


Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 


WESTERN USA 


Hewlett-Packard Co. 

3939 Lankershim Blvd. 
P.O. Box 3919 

LOS ANGELES, CA 91604 
Tel: (213) 506-3700 


OTHER INTERNATIONAL AREAS 


Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable: HEWPACK 
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